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(54) Abstract Title: teoiation of subterranean zonae 



(57) An apparatus 130« which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 each including radial passages coupled to the solid tubular menibers; 
and one or more perforated tubular liners 130S each Including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members; and a shoe 155 coupled to the zonal 
iaolation aseembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems of isolating a subterranean zone, extracting materials from a 
produdng zone and an apparatus foi^ extracting geothermal energy. 




FIGURE 13 CO 



BEST AVAILABLE COPY 

Original Printed on Recycled Paper ^ 



QB 23S831S A continuation 



(74) Agent and/or Address for Service: 
Hawttlno Lake ft Co 
Roddlfff Quay, 120 Raddlff Straat 
BRI8T0U B81 6HU, United Kingdom 



200 




Fig. 2a 



25791.70/302904.1 




Fig. 2b 



25791.70/302904.1 



200 




Fig. 2c 



25791.70/302904.1 




Fig. 2d 



25791 .70002904.1 




Fig. 3 



25791.70/302904.1 



400 



405 



UPSET BOTH ENDS OF 
TUBULAR MEMBER 



410 



EXPAND BOTH ENDS OF 
TUBULAR MEMBER 



STRESS REUEVE BOTH 
ENDS OF TUBULAR MEMBER 



FORM THREADS ON BOTH 
ENDS OF TUBULAR MEMBER 



PUT SEALING MATERIAL ON 

O.D. OF NON.EXPANDED 
INTERMEDIATE PORTION OF 
TUBULAR MEMBER 



415 



420 



425 




Fig. 4 

2S791. 70/302804.1 





25791.70/302d04.1 



2398319 



ISOLATION OF SUBTERRANEAN ZONpS 

Cross Rwferenee To RAlatod Applications 

This application is a continuation-in-part of U.S. patent applicatioh serial number 
5 08/969,922, attorney dodcet nijn)l)er 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial numtwr 09/440.338. attorney 
docket number 25791.9.02. filed on 11/1S/1999. that issued as U.S. Patent No. 
6.328.113, that claimed ttie isenefit of the filing date of U.S. provisional patent 
application serteri numtwr 60/108.558, attorney dodiet numtier 25791.9. filed on. 
10 11/16/1998. the disclosures of which are incorporated herein k>yrefBrenoe. 

The present application Is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent appikatton serial no. 09/502.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000, (4) U.S. patent applicatnn serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent applteatnn serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent appHcatton serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/51 1 .941 , attorney docket no. 25791 1 6.02. filed on 2/24^000. 
(8) UiS. patent appiicatipn serial no. 09/588.946. attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent ai^ication serial no. 09/559,122, attorney docket no. 
2579123.02. filed on 4/26/2000, (10) PCT patent applicatkm serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02. fled oh 7/9/2000, (11) U.S. 

25 provistonal patent applkatlon serial no. 60/162,671 . attorney docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154.047, attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. proviskjnal patent applkatkm serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent applicatton serial no. 60/159,039. attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent applicatton serial no. 60/159,033, attomey 
docket no. 25791.37. filed on 1(V12/1999, (16) U.S. provistonal patent application serial 
no. 60/212,359, attomey docket no. 25791 .38, -filed on 6/19/2000, (17) U.S. provistonal 
patent appUcation serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent appllcatibn serial no. 60/221,443, attomey 
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docket no. 25791.45. ffled on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645, attorney dodcet no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/20Q0, (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 docket no. 25791 .48, filed on 10/2/2000, (22) U.S. proviskinal patent appiteatton serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisk)nai 
patent application serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patisnt application serial no. 60/259.486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisk>nal patent application serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60^13,453, attorney docket no. 25791.59, filed on 
8/20/2001: (27) U.S. provisional patent applicatioh serial no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial ho. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001 , the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This inventton relates generally to oil and gas exploratton, and in parttoular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During ol expkxation, a wellt)ore typically traverses a number of zones within a 
subterranean fonnatkMi. Sorne of these subterranean zones will produce oil and gas,- 
while others will not . Further, H is often necessary to isolate subterranean zones fron) 
25 one another in order to facilitate the e)q;>k>ration for and production of oit and gas. 
Existing methods for iwlating subterranean production zones in order to facilitate the 
axptoratkm for and producfion of oil and gas are OMnplm and expe 

The present inventkm is directed to overcoming one or more of the limitatkMis of the 
30 existing processes for isolating subterranean zones during bil and gas expiration. 

Summary of the Invention 

According to one aspect of the present inventkm, an apparatus is provided that 
includes a zonal isolatkin assembly including: one or more solM tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably couple to the perforated tubular members for controlling the flow of fiuidic 
materials through the perforated tubular members*, one or more temperature sensors 
5 q^rably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitonng the operattrig pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal iscriation assambiy. and a oontroiler operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

15 tubular members are fonmed by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenBnean zone from a second subterranean ^ne In a wellt)ore is provided that 

20 includes positioning one or wore solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore, the perforated tubulars traven^ing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the welibore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 ' preventing the passage of fluids from the flrst subterranean zone to the second 
subterranean zone within the welibore external to the soKd tubulars and perforated 
tubulars, monitoring the dperating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars. and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitbrsd operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting nrmterials 
from a producing subtenranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that includes pc^oning one or rnore solid tubulars 
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within the wellbore, positioning one or more peiforated tubulars within the welibore, the 
. perforated tubuiars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perfbrated tubulars within the welibore, fluididy 
coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
5 with the solid tubulars, fluididy isolating the produdhg subtenanean zone from at least 
one other subterranean zone within the weObore, fluidiciy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, artd How rates within one or more of the perforated tubulars, 
and controlling the How of fluidic materials through the perfbrated tubulars as a function 
1 0 of the monitored q^erating temperatures, pressures, and flow rates. 

According to another asped of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a welibore is provided that 
indudes means for positioning one or more solid tubulars within the welibore, the solid 

15 tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellboris, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubulars withir) the wellbqre, means for flukJidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenranean jcone to the second subterranean zone witliin the welibore external to the 
solid tubuiars and perforated tubuiars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlltng the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
* from a produdng subtenanean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that indudes means for podtioning one or more solid 
tubulars within the vyellbore, means for positioning one or rnore perfbrated tubulars 
30 within the welibore, the perforated tubulars traversing the produdhg subterranean 
zone, means for radially expanding at least one of the solid tubulairs and the perforated 
tubulars within the welibore, means for fluididy coupling the solid tubulars with ttie 
casing, means for fluididy coupling the perforated tubulars with the solid tubuiars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for flufdidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of ttie rnonitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more soKd tubular members, each 

10 solid tubular member including one or more external seals, one or rhore perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tutnul^r members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonned within the wellbore, and the solid tubular 
liners are fonned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of i^lating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the ifirst subtenranean zone, positioning one or more perforated tubulars 
each including one or rnore radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubujars within the wellbore, fluidlcly coupling the perforated 
tubulars and the primary st^id tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expancfing and plastically defomring tiie solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present inventim, a method of extracting materials 
fron) a producing subterranean zone in a weilbore» at least a portion of the well)tK>re 
including a casing, is provided that includes positioning one or more solid tubulars 
^thih the wellt>ore. positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing ttie 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicty 
Isolating the producing subterranean zone from at least one other subtenranean zone 
10 within the wellbore; fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defonning the solid tubular liners within the interiix' of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present Invention, a system for isolating a first 
subtenranean zone .from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbbfe, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the jfirst subtmranean zone to ttie second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
ptestlcally deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for posiUoning one or more solid 
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tubuiars within the wellbore, means for positioning one or more perforated tubulars 
each biduding one or more radial passages within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and thte perforated tubulars within the wellbore, means for fluididy 

5 ooupHng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars, means for fluididy Isolating the produdng subtenanean 
zone from at least one other subtenanean zone within the weilbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zonB, 
means for posiUoning one or more solid tubular liners within the Intertor of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the sdid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asp^d of the present invention, an apparatus is provided that 
IS Indudes a zonal Isolaton assMibly induding: one or more solid tubular members, eadi 
sdid tubular member induding one or more extendi seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular men^bers for 
sealing at least some the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to andher asped of the present invention, a method of isolating, a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
IrKhides positioning one or more ddid tubulars within the wellbore, the solid tubulars 

25 ' traversing the fvst subterranean zone, positioning one or more perforated tubulars 
each Induding one or mors radial passages within the wellbore, the perforated tubulars 
traversing the second sutHerranean zone, radially expanding at teast one of the solid 
tubulars and perforated tubulars )^in the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulqrs, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenabte fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tijA>ulars. 
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According to another aspect of the present invention, a method of extracting mSiterials 
from a producing subterranean zone in a welllwre. at least a portion of the weilt)ore 
including a casing, is provided that includes positioning one pr more solid tutwiars 
within the welltxMB. posiUortfng one or more perforated tubuiars each including one or 
more radial passages within the weilt)ore. the perforated tubuiare traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubuiars and 
the peiforated tubuiars within the wellbore, fluididy coupling the solid tubuiars with the 
casing, fiiddldy coupling the perforated tubuiars with the solid tubuiars. fluididy 
isolating tlie piodudng subterranean zone from at least one other subtenranean zone 
within the wellbore. fluidlcly coupilng at least one of the perforated tubuiars with the 
produdng subtenanean zone, sealing off an annular region within at least one of the 
perfwated tubuiars. and ir^eding a hardenable fluidic sealing materiaMnto the sealed 
annular regions of the perforated tubuiars to seal off at least some of the radial 
passages of the perforated tubuiars. 

According to another asped of the present invention, a system for iscriating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubuiars within the wellbore. the solid 
tubuiare travereing the first subterranean zone, means for positioning one" or more 
perforated tubuiars each including one or more radial passages within the wellbore. the 
perforated tubuiars traversing the second subtwrranean zone, means for radially 
expanding at least one of 0w solid tubuiare and perforated tubuiare within the wellbore. 
means for fluididy coupling the peiforated tubuiare and the soNd tubuiare, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone witMn ttie wellbore external to the priniary soDd tubuiare and 
perforated tubuiare, means for sealing off an annular n^gion vvlthln at least one of the 
perforated tubuiare, and means for iiijecting a hardenable fluidic sealing material Into 
the sealed annular regions of the perforated tubuiare to seal off at least some of the 
radial passages of the perforated tubuiare. 

According to another a^)ed of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that iiidudes means for positioning one or more solkl 
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tubulars within the wellbore, means for positioning one or more perforated tutMJiars 
each including one or more radial passages within the welit>ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 

5 coupling the solid tubulars with the casing, means for fluldidy coupling the perforated 
tubulars with the solid tubulars* means for fluidldy isolating the producing subterranean 
zme from at least one other subtemanean zone within the virellboret means for fluidldy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars. 

10 and means for injecting a hardenable fluidic sealing materia! into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present inventiort, an apparatus is provided that 
IS indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation indiiding: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforate tubular 
mmibers coupled to the solid tubular members, and a shoe couF^ed to the zonal 
teolation assembly. At least one of the solid tubular members and the perforated 
20 tubdlBT members are forrned by a radial expansion process perfomned virithin the 
wenbpie, and at least one (rf the perforated tubular mennt)er8 are radiaHy expanded into 
intimate contact with the sut»ten«nean fbnnaUon. 

According to another aspect of the present invention, a method of isolating. a first 
25 subterranean zone from a seioond subterranean zone in a wellbore is provided that 
bidudes positioniiig one or ntKire solid tubulars within the wellbore. the solid tubulars 
traversing the first subtsnranean zone, posftiohing one or more perforated tubulars 
wHMn the wellbore each Including one or more radial passages, the perforated tubulars 
travsrsbig the second subterranean zom, radially expttufing at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubutars into intimale contact with the second subtenanean zone, 
fluidiciy coupling the perforated tubulars and the soBd tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zon6 
within the weUbore exlen»1 to the sdid tubulars and perlbrated tubute^^ 
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Aooording to another aspect of the present invention^ a method of extracting materials 
from a producing subterranean zone In a wellt>ore, at least a portion of the wellbore 
including a casing, is provided that inciudes positioning one or more solid tubulars 
5 within the wellt>ore, positioning one or more perforated tubulars within the wellbore 
each including one or more radiai passages, the perforated tubulars traversing the 
producing subtenanean 2one, radiaity expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the soHd tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, and fluidiciy coupling at least one of 
the perforated tubulars with the pnxiucing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellt)ore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubudars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each iriduding one or more radial passages, the 

20 perforated tubulars taraversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the second subterranean zone, mearis for fluididy coupling the perforated 
tubulars and the solid tubulars, and mearis for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenranean »ne within the wellbore external to 
ttie solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of Vha wellbore 
30 including a casing. Is provldied that indudes means for positioning one or more sdid 
tubulars within the welltx>re, means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial openings, the perfr)rated tubulars 
fraversing ttie produdng subterranean zone, means for radially expanding at least one 
of ttie solid tubulars and the perforated tubulars within tiie wellbore, means for radially 
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expanding at least one of the (>Brforated tubulars into intimate contact with the 
producing subtenranean zone, means for fluididy ooupKng the solid tubulars with the 
casing, means for fluididy ooupiing the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the produdng subterranean zone, from at least one other 
5 subtenanean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10. subterranean fomnation and indudes a perforated wellbore casing, iriduding: one or 
more solid tubular men^bers, each solid tubular member Induding one or m>re external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal tsdation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expanston 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into intimate contad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subtenranean zone from a second subterranean zone in a vt/ellbore that indudes a 
perforated casing that traverses the second subtenanean zone, is provided that 
indudes positioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second siA)tenrBnean none, radiaHy expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellboie, radlaliy expanding at least 
one of the perforated tubujars into intimate contactwith the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars. and previanting the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting matertels 
from a produdng subterranean zone in a wellbore, at least a portion of the wsallbore 
induding a castrig and a perforated casing that traverser the produdng subtenanean 
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zone, is provided that includes positioning one or nwre solid tubulars within the 
■ wellbore, positioning one or niore perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tutnjlars traversing the producing 
subteiranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars withfn the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subterFaheem zone from at least one other 
subterranean zone within the wellbore. and fluididy coupling at least one of the 

10 perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or nwre solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars. and nieans, for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellboie external to the 
sdid tubulars and perforated tubulars. 

25 

Aooording to another aspect of the present invention, a system for extracting materials 
• from a producing subterranean zone in a wellbore, at least a portion of the weNbore 
induding a casing and a perfbrated casing that traverses the produdng subterranean 
zone, that Indudes means for positioning one or more solid tubuters WHhIn the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
bach induding one or more radial openings, the perforated tubulars traverslnig the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for radially expanding 
at teast one of the perforated tubulars into Intimate contact with the perforated casing. 

12 



means for fluididy coupling the solid tubuiars with the casing, means for fluididy 
coupling the perforated tubuiars with the solid tubuiars, means for fluididy isdating the 
produdng subterranean zone frcmi at least one other subterranean zone within the 
wellbore. and means fw fluididy coupling at least one of the perforated tubuiars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
Indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubufar member induding one or more external seats, one or more perforated 

10 tubular nfiembers each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and Vtie perforated tubular members are fomned by a radial expansion 

15 process perfonned within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subtenranean zone, positioning one or more perforated tubuiars 
each induding one or more radial passages within the welibore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars v^thin the wellbore. fluididy coupling the perforated 

25 tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone witHn the wellbore external to the 
primary solid tubuiars and perforated tubuiars. positioning one or more perforated 
tubular liners witMn the interior of one or mors of ttie perforated ti4>ulars. and radlany 
expanding and plastically defomning the peiforated tubular liners within the Interior of 

30 oneormoreof the perforated tubuiars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subten^nean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubul&rs 
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within the wellbore, positioning one or more perforated tut)ular$ each including one or 
more radial passages within the weilt)ore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean z^ne from at least one other subtenanean zone 
within the wellbbre, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, positioning one or more perforated tubular liners within 
the interior of one or nfK>re of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or more solid tubulars vAihin the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positlonirtg one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubular^ traversing the second subterranean zone, means for radialiy 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone wthin the wellbore extendi to the primary solid tubulars and 
perforated tubulars, nieans for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plasficallydeforniing the perforated tubular rmers within 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materteis 
from a produdng subterranean zone in a wellbore, at least a p^ortion of the wellbore 
30 induding a casing, is provided that indudes nrieans for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or nfK>re radial passages within the welibore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sdid tubulars and the perforated tubulars within the wellbore. means for fluididy 
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obupling the solid tubulars with the casing, means for fluklicly coupling the perforated 
tutHilars with the solid tiibulars, means for fluididy isolatingi the producing subtenranean 
zone from at least one other subterranean zone within the wellt)pre, means for fluididy 
coupling at least one of the perforated tutHilars with the producing subterranean zone. . 
5 means for positioning one or more perforated tubular liners within the interior of one or 
. more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of tiie 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly indudirig: one or more solid tubular members, each 
solid tubular member including one or more extemal seals, two or more perforated 
tubular merTtf)er5 each including radial passages coupled to the solid tubular members, 
and one or more one^y valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated iubular members are formed by a radial 
expansion process perfonned within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subtenranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars trdversipg the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore Induding a casing, is provided that indudes positioning one or more solid 
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tubutars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welibore. the perforated tubulars traversir>g the 
producing subterranean zones^ radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, ftuididy coupllr\g the solid tubulars with the 
5 casing. flMididy oouplihg the .perforated tubulars with the solid tubulars, flufdidy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone^ preventing fluids frbm passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

Acoorcfing to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a welibore is provided that Indudes means for positioning one or more solid 

15 tubulars wittiin the welibore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within ttie welibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated UJbulars within the welibore, meians for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zme to the second subtenanean zone within the welibore external to the 
primary solid tubutars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of ttw produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of ttte present invention, a system for exb^cting materials 
from a [rfurality of produdng subterranean zones in a welibore, at least a portion of the 
welibore inditing a casing, is provided ttiat indudes means for positioning one or 
30 more solid tubulars within the v^bore. means for positioning one or more perforated 
tubidars each including one or mm radial passages within the welibore. ti^ perforated 
tubulars traversing ttie produdng subterranean zones, means for radially expianding at 
least one of ttie solid tubulars and ttie perforated tubulars v^in ttie v^llbore. means 
for fluididy coupling Vhe sdid tubulars wtth the casing, nneans for fluididy coupling ttie 
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perforated tubutars with the solid tubulars, means for fluididy isolating the producing 
subterranean zom from at least one other subterranean zone within the wellbore, 
rneans for fluUidy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tidMJtar liners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subterranean fbnnation containing a source of geothemial 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fonnhation indudirig: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15^ one or more perforated tubular liners each including one or tnore radial passages 
coupled to the interior surfaces of one or more of the perforated tubuiar members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
memt>ers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone induding a source of geothermal 
energy in a wellbore is provided that indudes positioning one or more solid tubulars 
within the weilbpre. the solid tubulars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars each induding one or more radial pa^iages within the 
wellbore, the perforated tubulars traversing, the second subtenanean zone; radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary sdid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners withiri the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defonning the perforated 
tubular liners within the interior of one or nnore of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothemiai energy from a subterranean geothemiai zone in a wellbore. at least a 
portion of the wellt>ore including a casing, is provided that includes positioning one or 
more solid tubulars within the wellt>ore, positioning one or more perforated tubulars 
S each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the subterranean geotherrnal zone, radially expanding at least one of the 
soHd tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the casing, fluididy oouplihg the perforated tubulars with the solid 
tubulars, fiuididy isolating the sub^nanean geothemnal zone from at least one other 
10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to ano&ier aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermal subten^anean zone In a wellbore Is 

15 provided that indudes means for positioning or» or more solid tutuitars within the 
wellbore, the sdid lubulars traversing the first subterranean zone, means for 
positionlr^ one or wotb perforated tubulars each Ihduding one or more radial 
passages within the weilbore, the perforated tubulars traversing the second geothemiai 
subtenar^ean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothemnal subten^nean zorie within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another asped of the present Invention, a system for extracting 
geothemiai energy firom a subterranean geothermal zone in a wellbore, at least a 
portion of the welBxxe iriduding a casing, is provided that indudes means for 
positioning one or more sdid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the 8ui)terranean geothemnal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isdatirig the subtetranean geothemiai zone from at least one crther 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubuiars with the subtennanean geothenmai zone. 

According to another aspect of the present invention, an apparatus provided that 
5 includes a zmal isolation assembly including: one or more solid tubular members, each 
soHd tubular member including one or more external seals, one or more perforated 
tubular members each including one dr more radial passages coupled to the solid 
tubular members, and a shde coupled to the zonal isolation assembly. At least one of 
the ^id tubular nrtembers and the perforated tubular members are fomied by ia radial 
10 • expansion process performed within Vtie wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular niembers within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellt>ore is provided that 
includes positiohing orra or more solid tubuiars within the welibore, the solid tubuiars 
traversing the first subterraneari zor>e, positioning one or more perforated tubuiars 
within the welibore each indudihg one or more radial passages, the perforated tubuiars 
traversfafig the second subterranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the welibore, fluididy coupling the 
perforated tubuiars and the solid tubuiars, preventing the passage of fluids from the 
first subtenranean zpne to the second subterranean zone within the wellt)ore exiemal to 
the solid tid>ular$ and perforated tubuiars, and deaning materials from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
25 perforated tubuiars wtthbi the welibore. 

According to another aspect of the present irtventidn, a method of extracting materials 
from a produdng subtenranean zorie in a wellbore, at least a portion of the weUtxxe 
induding a casing, Is provided that Indudes positioning one or more solid tubuiars 
30 within the weHbore, positioning one or more perforated tubuiars within the .welttx)re 
each induding or>e or more radial passages, the perforated tubuiars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore. fluididy coupling the sdid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 
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isolattng the producing subterranean zone from at least one other subterranean ^e 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures* and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sutfterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zonfe, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenranean zone, mieans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluididy coupling the perforated tubulars and the solkJ tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for deaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is ppvided that indudes means for positioning one or more sdid 

25 tubulars within the wellbore,. means for positioning one or mors perforated tubulars 
withh the weUbore each including, one or more'radial passages, the perforated tubulars 
traversbig the producing eubtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within ttte weilbore. means for fluidiciy 
coupling the soljd tubulars with the casing, means for fluidiciy coupling ttie perforated 

30 tubulars with the solid tubulars. means for fluididy isolating the producing subtenanean 
zone from at teast one otirar nJbtenanean zone within the weilbore. means for fluidiciy 
coupling at least one of the perforated tubulars with the producing subtsrranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expartsion of the perforated tutHJiars within the 
wetlbore. 

Brief Description of the Drawinip 

FIG. 1 is a fragmentary cross-sectional view Blustrating the isdation of subtenranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the piaoement of an iliustrative embodiment of 
a system for isolating subtenanean zones wittrin a borshole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fiuidic material into the tubular support merrier. 

Fig. 2c is a cross sectional fllustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an itfustratlve embodiment of a method for 
manubcturing the expandable tubular member of Rg. 3. 

25 Rg. 5a is a cross sectional illustration of an illustrative embodiment of the uptetting of 
the ends of a tubular member. 

FIg. 'Sb is a cross sectional illustration of the expandable tubular memi)er of Rg. 5a 
after radially expanding and plastically defbntiing the ends of the expandable tubular 
30 member* 

Fig. Sc is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after fbrmirtg threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sedionat iUustration of the expandable tubular member of Fig. Sc 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubufar 
expmsion cone. 

10 

Fig. 8 is a fragmentary cross sectional jHustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1« 

Fig. 9 is a fragmentary cross sectiona} illustration of an embodiment of a method for - 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. .1 with a solid tutMjIar liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular nr>embers of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subtenranean formation. 

25 

Hg. 12 is a fragnrientary cmss sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbors casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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ng. 14 IS a fragmentary cross sectional illustration of an alternative embodiment <rf the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone* 

5 Fig. 1 5 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geottiermal energy from a subterranean geothermal zone. 

Detailed Description of the Illustrative Embodiments 

10 > An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and metlKxJ penriits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production nxxle, the teachings of the present disclosure 
may be used in combination with conventional, well Icnown, production completion 

15 equipment and methods using a series of padcers. solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenanean zones from each other. 

Refening to Fig. 1, a wellhore 105 including a casing 110 are positioned In a 
20 subterranean fonnation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones» including a water zone 120 and a targeted oil 
sand zone 125. During exptoration of the subten^nean formation 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, Including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefened embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intennediato sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The soUd casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the soTid casing 135 to ttie other end of the solid casing 135. The solid 
ca^ 135 may comprise ar^ numt)er of conventional commercially avanatrie sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a prsfenvd embodiment, the soHdcaa'ng 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coufried to the casing 110 using any number of conventional cornmerdaliy 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable soHd connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casbig 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferal^ coupled to one wore of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^^as, for exaniple. vvelding. or 
sk^ arid expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 136 includes one more valve members 160 for 
controlling the flow erf fluids and other materials within the Interior region of the casing 
135. In an altemative enAodiment, during the production mode of operation, an 
internal tubular string vvHh various arrangements of packers, perforated tuMng. slMing 
25 sleeves, and valves may be. employed within the apparatus to provhto various opttons 
for commingling and isolating subterranean zones from each other while providing a 
flukl path to the surface. 

In a partlculariy |»eferred embo(Sment, the casing 135 is placed Into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the ladiai direction 
using any number of conventferial commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solkj casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any nurnber of conventional commercially available seaDng 
materials suitable for sealing a casing In a weljbore such as. for example, lead, rubber 
5 orepoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy rnaterial 
available ftom Halliburton Energy Senrioes. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subtenranean formation. The perforated 

10 casing 145 may comprise any number of conventional commeireialiy avaBabie sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline In Aberdeen. 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, . 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
peHbrated casing 145 may be coupled to the solid casing 135 using any number of 
conventional oommerdaily available processes such as. for example, welding, or 
20 slotted 'w soHd expandable connectors. In a prefened embodiifient. the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 m^y be oouptod to the intemnediato solid 
% casing 150 using any number of conventipnai commercially available processes such 
88. fbr example, welding or expandable solid or stotted connectors, in a prefened 
embodiment, the perforated casing 145 Is coupled to the Intenfnediate solid casing 150 
by expandable soOd connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupted to the shoe 155 using any number of 
convenHoneJ commercially available processes such as. for exampte. welding or 
exparxlable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an altemative emtxMliment the shoe 155 is coupled directly to the last one of the 
intermediate solid casings ISO. 

5 In a prefenred embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using ar^ number of oonventionat commercially available 
processes. 

10. 

The intennediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodlrnent, the intermediate solid casing 150 comprises oilfieid tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or stotted expandable connectors, in 
a preferred embodiment, the intenrtediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intennediate solid casing 150 may 
ooiTvrise a plurality of such intennediate solid casing ISO. 

25 

In a preferred enrribodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for oontrblling the flow of fluids and other materials within the 
Interior region the intennediate casing 150. In an altemative embodfnnent as will be 
recognized by persona having ordinary skin in the art and the benefit of the pre^t 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangemente of packers, perfbreted tubing, sliding sleeves, and valvm may be 
emptoyed within the apparatus tb provide various opttons for commingling and isolating 
subtenranean zones from each other white providing a fluki path to thd surfece. . 
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In a particularly preferred embodiment, the intemiediate casing 150 is placed into the 
welltiore 105 by expanding the intemiediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbbre 105. The intemiediate casing 
150 may be expanded in the radial direction using any number of conventional 
S commercially available methods. 

In an aKemative enibodiment, one or more of the ir}tenmediate solid casings 150 may 
be omitted. In an alternative preferred embodvnent, one or more of the perforated 
casings 145 are provMed with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 nr^y comprise any number of conventional commercially available shoes suitable 
for use in a Mrellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to pennit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
.casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. Mom generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or mora valve members 
160. n perforated casings 145. n-1 intenmedlate solid casings 150, each with one or 

25 morevalvememberslTO, andashoelSS. 

During operation of the apparatus 130, oil and gas may be contrdlably produced from 
the targeted oil sand zone 125 using the perforated casings 145, The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemnHs isolated sections of the 
zone 125 to be selectively Isolated for production. The seals 140 permit the zone 125 
to be fluididy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to. be fluididy isolated from each other. In this manner, the 



27 



apparatus 130 permits unwanted and/or non-productive sutyterranean ismes to be 
fluididy isolated. 

In an alternative eml)odiment, as will be recognized t^ persons having ordinary skill bi 
5 the art and also having the benefit of the present disdbsure, during the production 
nfK)de of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sIMing sleeves, and valves may be employ within the apparatus to 
provide various optbns for opmmlngling arxl isolating subterranean zones ftom each 
other while providing a flukl path to the surface. 

10 

In several attemative embodiments, the solid casing 135, the perforated casings 145. 
the intennediate sections of sbKd casing 150. and/or the solid shoe 155 are radially 
expartded and piasticaily deformed within the wellbore 105 in a conventional manner 
andfor using one or more of the methods and apparatus disclosed in one or more of 

15 the foltowing: (1) U.S. patent applk^tton serial no. 09/454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent appHcation serial no. 09/510,913, 
attomey docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
applkatkjn serial no. 09/440,338, attomey docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent applicatkxi serial no. 09/523,460, attomey docket no. 25791 . 1 1 .02. filed 
on 3/10/2000. (6) U.S. patent application serial no. 09/512.895, attomey docket no. 
25791,12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 08/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatkMi serial no. 09/559.122. attorney docket no. 25791.23.02. filed On 4/26/2000. 
(10) per patent appOcatkm serial no. PCn7US0Q/18635. attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent appOcatton serial no. 
60/182,671. attomey docket no. 25791.27, filed on 11/1/1990. (12) U.S. pnivisksnal 
patent appficatfon serial no. 60/154,047. attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. proyistonal patent appllcatton serial no. 60/159.082. attorney 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provistonal patent appilcatton serial 
no. 60/159.039. attomey docket rio. 25791.36. filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159.033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. proviskmai patent application serial no. 60/212.359. attomey 
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docket no. 25791.38, Tiled on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, att(Mmey 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 6(V233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistorwii 
patent application serial no. 60/237,334, attorney dodcet no. 25791,48, filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2601; (23) U.S. providonai patent applicatton serial 

10 no. 60/262.434, attorney docket no. 25791 .51 , filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259,486, attorney dodcet no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provistonal patent application serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional. 

15 patent application serial no. 60/317.985, attorroy dodcet no. 25791.67,. filed on 
9/8/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appltoatton serial no. 
09/969.922, attorney docket no. 25791.69, filed on 10/3/2001. the disdosures of which 
are Incorporated herein by reference, in an exemplary embodiment, the radial 

20 dearances between the radially expanded solid casings 135, perforated casings 145, 
intermediate sections of sdid casing 150, and/or the solid shoe 155 and the weilbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate secHons of solid casing 150, and/or the solid 
shoe 1 55 and the weilbora 1 05. In this manner, the optkmal need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to F^e. 2a-2dj an iiluetrative embodiment of a system 200 for isolating . 
subtfiirranean fbrmafions. indudes a tubular support member 202 that defines a 
passage 202d. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 indudes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended intemnediate portion 206c, another pre-expanded end 

5 206d. and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the Inside and outside diameters of 
the pre-expanded ends. 206a and 206d. of the fbst expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intenriedlate 
portion 206& An end 208a of a shoe 208 is coupled to the pre^xpanded end 206a of 

10 • the first expandable tubular menit>er 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre*expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connecticm. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular memb^ 212 that defines a passage 
212b by a conventional threaded connection. A pre>expanded end 214a of a second 
expandable tutnilar member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a Gonventtonai ttireaded connection. Another end 216c of the sicrtted tubular member 
216 is coupled to an end 21Ba of a slotted tubular miamber 218 that defines a passage 
30 218b by a conventional threaded Connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The thinj expandable tubular member 
220 furtiier includes an unexpmded intermediate portion 220c. anomer pre-expanded 
end 220d, and a sealing rnember 220e coupled to the. exterior surface of the 
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unexpended intermediate portion. In an exemplary emtiodiment. the inside and outside 
diameters of the pre-expanded ends, 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c 

5 

An end 222a Of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubidar rnember 220. 

in an exmnplary embodiment, the Inside and outside diameters of the pnh«xpandeid 
10 ends. 206a. 206d. 214a, 214d. 220a and 220d. of the expandabte lubular members. 
206. 214, and 220. and the slotted tubular members 210. 212. 216. and 218. are 
substentlatly equal, in several exemplary embodimente. the seeding members, 206e. 
214e, and 220e, of the expandable tubular members. 206. 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. in several 
IS exemplary embodiments, the slotted tubular members. 210, 212. 216. and 218, are 
conventional slotted tubuter members having threaded end connections sulteble for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
aKemative embodiments, the slotted tubular members, 210, 212. 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as. for exampto, oil, gas and/or water from or into a subterranean fomriation. 

In an exemplary embodiment, as illustrated In Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fornied in a subterranean fomr^rtion 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehote 224 may be 

2S positioned in any ortentatfon from vertical to horizontal. In an exemplary embodiment, 
the upper end of ttte tubular support member 202 may be supported in a conventional 
manner using, for exampto. a sop Joint, or equlvatent device in order to pennit upward 
movementofttie tubular support member and tubular expansion cone 204 relative to 
one or more of tiie expandabte tubular members. 206. 214. and 220. and tubular 

30 members. 210. 21?. 216. and 218. 

In an examftaty embodiment, as fliustratsd in Fig. 2b, a fluldic matertal 228 is ttien 
injected into the system 200. tttrough the passages. 202a and 204a. of the tubular 
support member 202 and tubuter expansion cone 204. respectively. 
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In an exemplary embodiment, as iHustrated In Fig. 2c the continued injedion of the 
fluidk; materM 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the tubidar expansion cpne 204. respectively, pressurizes the 
passage 18b of the shoe 18:below the tubular expansion . cone thereby radially 
expanding and plastically defom[iing the expandable tubular nwmber 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular; the 
intemnediate non pre-expan(ted portion 206c of ttie expandable titular member 206 is 
radially expanded and plastically deformed ofT of the tapered external surface 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
intertor surface of the vyfellbore casing 104. Consequently, the radially expanded 
(ntemnediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 
anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defbnned and radially expanded off of the tapered 
exiemal surfeK» 204b of the tubular expansion cone 204. the tubular expansion cone is 

20 puRed out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220.. are radially expanded and ptesficaiiy defomned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expandad portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastkally defonned off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealirig member 214e engages the 
interior eurfiace of the weHbors 224. Consequently, the radially expanded intennediate. 
portion 214c of the second expaiKiaMe tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary enftodlment. the radially expanded Intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
welH)ore104. Furthenmore, the continued &pplidation of the upward force to the t^^ 
member 202 will then displace flie tubular expansion cone 204 upwardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the conftiued application of the upward force to the tubular member 202 

32 
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win then radially expand and plastically deform the third expandable tutHilar member 
220 off of the tapped external surface 204b of the tubular expansion cone 204.. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defonned dff of the tapered 

5 exiemal surface 204b of the tubular wcpansion cone 204. As a result, the sealing 
member 220e engages the interior surface tit the wellbore 224. Consequently, ttw 
radially expanded intertnediate portion 220c of the thinJ expandable tubular member 
220 is therety coupled to the wellbore 224. In an exemplary embodiment, the radiaHy 
expanded intemfwdiate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidiciy isolated from the targetefd oil sand zone 226b. 

After completing the radial expansion and plastic defomiation <^ the thlnJ e)q)andabie 
tubular nwmber 220, the tubular support member 202 and the tubular expansion cone 
IS 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre^xpanded 
portions. 206c, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220. respectively, are radially expanded and plastically defonned by the upward 

20 dteplaoement of the tubtular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
weUboTB 224 thereby coupling the shoe 206. the expandable tubular member 206, the 
slotted tubular members, 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 218. and the axpandable tubular member 220 to the 

25 wellboiB. Fuilhemnore. as a result, the connections between the expandable tubular 
members. 206. 214. and 220. the shoe 208. and the slotted tubular members, 210, 
212, 216. and 218. do not have to be expandable connections thereby providing 
s^nlflcant cost savbigs. in addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220, and the slotted tubular members. 210. 212. 216. and 

30 218. after the radial expansion process, are substantially equal. In this ifenner, 
addltionai conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altemative embodiments, the conventional tools and equipment include 
conventional vaiving and other obnventlonai flow control devices for controlling the How 
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of fluWic materials within and between the expandable tubular menr»l)ers. 206, 214. aiid 
220. and the slotted tubular members.210. 212. 216, and 218. 

Purlfiennore, in the system 200, the slotted tubular members .210. 212, 216. and 216 

5 are Inteftsaved among the expandable tubular members, 208. 214. and 220. As a 
result, because only the intemradiate non prereiipanded portions. 206c. 214c and 
220c of the expandable tubular rliembers. 206. 214. and 220, respectively, are ladiaily 
expanded and plastically defomted, the slotted tubular n)»mbere. 210. 212. 216. and 
218 can be conventional siptied tubular members thereby significantly reducing the 

10 • cost and complexity of the system 10. Moreover, because only the intemnediate non 
pre-expanded portiofns, 208c, 214c and 220c, of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and piastlcally defonned, the 
nunober and length of the interleaved slotted tubular membera, 210. 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemf^ry embodiment, the total length of the intemiediate non pre-expanded 
portions, 206c 214c and 220c, of the expandable tubular menjbers. 206. 214. and 
220. Is approximately 200 feet, and the total length of the slotted tubuiar members. 
210, 212, 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. " 

Furthemnore, the sealing rnembers 206e. 214e. and 220e, of the expandable tubular 
membere, 206. 214. and 220. respectlveiy. are used to couple the expandabto tubular 

25 membere and the slotted tubuiar menftbera. 210. 212. 216. and 218 to the wettbore 224. 
the radtel gap between the slotted tubular menibers. the expandabto tubuter mi^ 
and the wellbore 224 may be large enough to effieldlveiy eHnninate the possibility of 
damage to the expandable tubuiar members and slotted tiA)ular membere during the 
pteoement of the system 200 within the wellbore. 

30 . 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a. 21 4d. 220a. 
and 220d. of the expandable tubular merhbers, 206, 214. and 220. respectively, and 
the slotted tubular members. 210. 212. 216. and 218, have outside diametere and wall 
thicknesses of 8.375 inches and 0/350 inches, respectlveiy: prior to the radial 
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expansion, the Intennediate hon pre-expanded portions. 206c 214c and 220c of the 
expandable tubular members. 206. 214. and 220. respectively, have outside diameters 
of 7.625 inches: the slotted tubular members. 210. 212. 216. and 218. have inside 
diameters of 7.675 inches; after the racHal expansion, the inside diameters of the 
5 Intermediate portions. 206c 214c and 220c. of the expandable tubular members, 206, 
214, and 220. are equal to 7.675 inches; and the wellbore 224 has an Inside diameter 
of B.7S5 inches. 

In an exemplary enri)odiment, the pre-expanded ends. 206a. 206d, 214a. 214d. 220a, 
10 and 220d, of the expandable tubular members. 206, 214^ and 220, respectively, and 
the slotted tubular members. 210, 212, 216, and 216, have outside diameters and wall 
. ^ thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intennediate non prs-expanded portions. 206c 214c, and 220c of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216. and 218, have Inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
Intennediate portions, 206c. 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 Inches; and the vrallbore 224 has an Ih^ diameter 
of 4.692 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subtenanean 
formation 226b. 

25 furring now to Fig. 3. an exempJary embodiment of an expandable tubular member 
300 win now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba. a first 
tapered portion 300c an intsmiediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300liB. The tubular 

30 member 300 further preferab^ includes an intennediate seaHng member 300g that Is 
coupled to the exterior surface of the intennediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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F 

conventional commerciaily available materials such as. for example, Oilfield Country 
Tubular Goods (OCtG), 13 chrontium steel hibing/casing. or L83, J55. or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substentialiy circular cross section. Furlhennore, In an exemplary embodiment the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intemradiate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and socotkI Inside diameters, Di and D2, are substentialiy equal. 
10 in an exemplary embodiment, the first and seooiKl inside diameters, Di and D2. are 
greater than the Intennediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intennediate portion 
300d by the first tepered portion 300c. and the second end 300f of the tubular member 

IS is coupled to the intermediate portion by the second tepered portion 30Oe. In an 
exemptery embodiment, the outeide dtemeters of the first and second ends. 300b and 
300f, of the tubular member 300 Is greater than the outeide diameter (rf the 
intermediato portion 300d of the tubuter member. The first and second ends, 300b and 
300f, of the tubular member 300 Include wall thicknesses. ti and tz. respectively. In an 

20 exsn^ary embodiment, the outside diameter of the intentnediate portion 300d of the 
tubular meiT4)er 300 rsmges firom about 75% to 98% of the outside diameters of the firet 
and second ends. 300a and 300f. The intenmedlate portion 300d of the tubular 
member 300 Includes a wall thickness tm. 

25 In an exemplary embodiment, the wall thkknesses ti and t2 are substentialiy equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 30W, of the tubular member 300. In an exemplary embodiment, the wait 
thicknesses, ti and ts. are both greater than the wall thtekness twr in order to optimally 
match the burst strength of the first, and second ends; 300a and 300f, of the tubular 

30 member 300 with the intermediate portton300d of the tubular member 300. 

In an exemptery embodiment, the first and second tapered portkjns. 300c and 300e. 
are Inclined at an angte, o, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optinuilly facilitete the radial expanston of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and seex)nd ends. 300a and 300f, 
and the intanfnediate portion 300d, of the tubular member 300 in order to minimize 
stress ooncentrafons. 

5 

The intemiediate sealing member 300g is coupled to the outer surface of the 
intermediate portiofi 300d of the tubular member 300. In an exemplary embodiment, 
the intennedidte sealing member 300g seals the interface between the intermediate 
portior) 300d of the tubular member 300 and the interior sur^ce of a wellbore casing 

Id 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the tntermediate portion 300d of the tubular member 300. In an exemplary 
emt)odiment, the intermeidiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intenfnediate seating 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 3O0f, of the tubular member 300 in order to optimally protect the 
Intermediate sealing nierhber 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intemiedidte sealing member 300g may be fabricated 
from any number of conventional commercialiy available materials such as, for 
example, thenmoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is febricated from thennoset polymers in order to 
(H>timally seal the radially expanded intenfnediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the wellbbrs casing. 

Refening to Figs. 4, and 5a to 5d, in an exernplary embodbnent, the tubular member 
300 is fonmed t^ a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubular.membw In step 425. 
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As illustfated in FIG. 5a. in step 405. botli ends^ 500a and 500b, of a Mtdlar member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 include the waH thicknesses t, and ta. the intermecHate 
portion 500c of the tubular member 500 includes the wall thickness tiMr and the interior 
5 diameter Dint- in an exemplary embodiment, the wall thicknesses ti and t2 are 
substanttally equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular niember 500. In an exemplary emtxxliment. the wall 
thicknesses ti and t2 are both greater than the wall thidcness Imt in order to pio^de 
buret strength that is substantially equal along the entire length of ttie tubular member 
10 ■ 500. and also to optimally fadlHate the fbmoation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, In steps 410 and 415. both ends. 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion metixxls. and 

15 ttien both ends, 500a and 500b. of the tubular member are sti^ess relieved. The 
radially expanded ends, 500a and 500b, of ti)e tubular member 500 include the Interior 
diametere Di and Dj. In an exemplary embodiment, the Interior diameters Di and D2 
are substantially equal in order to provide a buret strength ttiat is substantially equal. In 
an exemplary embodiment, the ratio of tiie interior diametere Di and D2 to tiie interior 

20 diameter Our ranges from about 100% to 120% in order to facilitate tiie subsequent 
radial expansion of the tubular mewnber 500. 

In apreferred embodiment, the relationship between the wall thicknesses ti, t2. and tMT 
of tiie tubular member 500; the Inside diametere Di, Da and Dmt of ttie tubular member 
25 500; tiie inside diameter DMOom of ttie weNbore casing, or ottier structure, that ttte 
tubular member 500 will be| inserted into; and the outside diametm^ D«ne of tiie 
expanston cone that wiH be used to radially expand the tubular member 500 wifliin ttie 
weHbore casing is given by the foHowing expresskm: 

Dwettbore-2 ^M{t, -t^)*D^ -^t^r •^/ivr ] 

'X 

30 

where t, s ts; and 

D1SD2. 

By satisfying ttie relationship given in equation (1), ttie expanston forces placed upon 
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the tubular memt>er 500' during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for ttie tubular rhember SCO for subsequent 
radial expansion and plastic defbnnation of the tubular member 500 for febricating 
5 arKt/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c in step 420, conventional threaded GOhneciions» SOOd and 
500e, are fbmned in both expanded ends. 500a and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connMtions, SOOd and 50pe, are provided 
10 using conventional processes for fomning pin and box type threaded conrm:tions 
availabte from Atlas-Bradford. 

As illustrated in Fig. 5d, In step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intennediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 5(K)c of the tubutor member 500 using any number of 
conventional comrnerciatly available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular rnember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an e»mpiary embodiment, the expandable tubular membfers. 206, 214, and 220, of 
the system 200 are sutistantialiy identical to, and/or Incorporate one or more of the 
teachhgs of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary errdxxUment of tubidar expansion cone 600 for 
radially expanding the tubular members 206, 214, 22X). 300 and 500 vAW now be 
described. The expanston cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radbl expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second corilcai outer surface 625 
includes an angle of attedc 02. In an exemplary embodiment, the angle of aVtack Q^ is 
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greater than the an^ of attack.aj. In this iraraier, the first conical outer surface 620 
optimally radially expands the inteimediate portions. 206c. 214c 220c. 30M, and 500c. 
of the tutHJiar memtwrs. 206, 214. 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d. 220a and 220d. 300b and 300f, and SOOa and 500b. of the 
tubular mentbers. 206. 214. 220. 300 and 500. In an exemplary embodiment, tiie first 
conical outer surface 6^ hndudes an angle of attack Qi ranging from about 8 to 20 
degrees, and the sepond conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimirily radially expand and plastically 
10 deform the tubular members, 206. 214, 220, 300 and 500. More generally, the 
expansion cone 600 may indude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of ttie expansion oone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7. another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expanskm section 715 
includes an outer surface having a substantiatiy parabolic outer prcrfile ttiereby 
providing a parabok>id shape. In this manner, the outer surface of ttie radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the finont end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion oone. The parabdte outer profRe of the outer surface of the radial 
expanston section 715 may be fonned using a piuraSty of adjacent discrete conical 
sections and/or using a continuous curved surface. In ttiis manner, the region of the 

25 outer surface of tiie radial expansion section 715 adjacent to tiie finont end 705 bf ttie 
expanston oone 700 may optinraHy redlally expand ttie Intemiediate portions. 206c 
214c 220c 300d. and SOOc. of ttie tubular members. 206. 214. 220. 300. and 500. 
while ttie region of ttie outer surfeoe of ttie radial expansion section 71 5 adjacent to ttie 
rear end 710 of ttie mpansion cone 700 may opttmaly radially expand ttie pre^ 

30 expanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d, 300b 
and 300f, and SOOa and 500b. of ttie tubular members. 206. 214. 220. 300 and 500. In 
an exemplary embodiment, tiie parebolto profile of ttie outer eurtaoe of ttie radial 
expansion section 715 is selected to provide an angle of attack ttiat ranges fltxn about 
8 to 20 degrees in ttie vicinity of ttie front end 705 of ttie exparision cone 700 and an 
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angle cf attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the s^tem 200 is 
5 substantially identical to the expansion cones 600 or 700» and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several altemative embodiments, the teachings of the apparatus 130« the system 
200, the expandable tubular member 300. the method 400, and/or the expandable 
10 tubular member 500 £re at least partially combined. 

Refening to Fig. 8, in an altemative embodiment, conventional temperature, pressure, 
. and flow sensors. 602, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, Q04, and 806, respectively, in turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by ttie temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, ttie control algorlUims utilized by the conbx>ller 810 for controlling the 

20 operation of ttie flow control valves 160 as a function of ttie operating temperature, 
pressure, and flow rates wittiin ttie perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment a solid tubular member 905 is 
coupled to one of .the perforated tubular members 145 by radially expanding and 

25 plastically defbnning ttie solid tubular member into engagement witti the perforated 
tubular member in a conventional manner and/or usirig one or more of ttie radial 
e)q)ansion mettiods disclosed in one or more of the fbltowing: (1) U.S. patent 
appiicatton serial no. 09W54.139, attorney docket no. 25791.03.02. filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510,913. attorney docket no. 25791 7.02, fited 

30 on 2/23/2000, (3) U.S. patent appiicatton serial no. 09/502.350, attorney docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. fited on 11/15/1999. (5) U.S. patent applteatton serial 
no. 09/523.460, attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
applkation serial no. 09^12.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent appfication swial no. 09/511,941, attorney docket no. 25791.16.02. filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/772000. (9) U.S. patent applicatmn serial no. 09/559.122, 
attorney docket na 25791 J23.(». filed on 4/26/2000. (10) PCT patent appikatton serial 
5 no. PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
proviskNial patent applteation serial no. 60/162,671. attorney docket no. 25791.27, filed 
on 11/1/1999. (12) y.S. proviskMial patent appfication serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent applicatkm serial no. 60/159,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provlstonal patent application serial no. .60/1 59,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisbnal patent application serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2OO0, (17) U.S. provisional 
patent appikatton serial no. 60/165,228, attorney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. proviskinal patent application serial no. 60/221,443, attoniey 
dodcet no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent applicatkm serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applicatton serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provlstonal patent applicatton serial 
no. 60/270,007, attorney docket no. 25791.60. filed on 2/20/2001; (23) U.S. provisional 
patent applteatton serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent applicatton serial no. 60/259.486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provlstonal patent appiicatton serial 

25 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provlstonal 
patent appiicatton serial no. 60/313.453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provlstonal patent appUcation serial no. 60/317.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provlstonal patent appiicatton serial 
no. 80,318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent appiicatton serial no. 09/969.922. attorney docket no. 25791 .69. filed on 
10/3/2001. the disctosures of whtoh are incorporated her^n by reference. In ttiis 
manner, the soikJ tutNJiar memt>er 905 flukfidy seals the radial passages fonned in the 
perforated tubular memt)er 145 thereby preventing the passage of flutoic materials 
and/or fomiatton materials through the perforated tubular member. 
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• Roferring to Fig. 10. in an alternative embodiment, tlie radial openings in one of the 
perforated tubular menrrt)ers 145 are sealed by injecting a hanJenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional seeding merrAws 1015 and 
1020 then seal the Interface between ttie pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then rerTK>ved from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular memt)er 145. In an exwnplary 
embodiment, the hardenable fluidic seating material is a curable epoxy resin. 

In an alternative ernbodinnent, as illustrated in Fig* 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding fonmation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fonnation 125 is maintained in 
a state of compression thereby stabilizing the sunrounding fonmation, reducing the ftow 
of loose particles from the surrounding formation Into the radial openings of the 
perforated tubular men[iber 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonmation. 

' In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to theretiy impart seismic energy into thd fonmation 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formaUon 1 25. 

in an alternative embodiment, after the perforated tubular member 145 has tieen 
radially expanded and plastically fonmed into contact with the sunrounding fonmation 
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125. thereby coupling the perforated tutxilar member 145 to the surrounding fdmiation, 
an impulsive load is applied to the perforated tubular niember. The impulsive load may 
be applied to the perforated tubular monber 145 by applying the load to the end of ttw 
apparatus 130. The Impulsive load is then trarefened to tlw surrounding formation 125 
5 thereby, compacting and/or slunlfying the surrounding fonnatlon. As a result, the 
recovery of hydrocarbons from the fbrmatlon 125 is enhanced. 

In an alternative emtxxJiment. as Illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the welllyore 105 that traverees the 

10 fbmnation 125. When the apparatus 130 is posrtiohed within the welltx)re 105, one or 
mors or fl>e perforated tubular nriemt>ers 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the welltK>re casing 1205 thereby 
compressing the sunoundmg formation 125. In this nnanner. the surrounding fbrmatlon 
125 is maintained in a state of oompressiori thereby stabilizing the surrouridin^. 

15 fonnatim, reducing the flow of loose parUdes from the suntHjnding formation into the 
radial openings of me perforated tubular member 145, and enhancing the recovery of 
hydroGart)ons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
partidds lodged in the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocarbons from the fbmiation 125. 

25 In an aitemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact witti the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding formation, an. 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transfanrad to the surrounding fonmation 125 
thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fomiatlon 125 Is enhanced. L 
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Referring to Rg. 13, In an altematK/e embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defbmning the perforated tubular member Into engagement 
with the perforated tubular member in a conventional manner and/or u^g one or more 
5 of the radial expansion methods disclosed In one or more of the following: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09«02.350, 
attorney docket no. 2§791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.1 1.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent appHcatkx) serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, 

15 attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent applteation serial 
no, 09/559,122, attorney docket no. 25791,23.02, filed on 4/26/2000, (10) PCT patent 
appHcation serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, fited on 
7/9/2000, (11) U.S. provisional patent applteation serial no. 60/162,671, attorney docket 
no, 25791.27, filed on 11/1/1999, (12) U.S. provistonal patent applicatk>n serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisibnai 
patent appiteatnn serial no. 60/159.082, attorney docket no. 25791.34, fited on 
10/12/1999, (14) U.S. provisional patent appltoatton serial no. 60/159,039, attomey 
docket no. 25791.36, fited on 10/12/1999. (15) U.S. provistonal patent appttcatnn serial 
no. 60/159.033. aftoniey docket no. 25791,37. fited on 10/12/1999, (16) U.S, 

25 provistonal patent applicatton serial no. 60/212.359, attomey docket no. 25791 .38, fited 
on 6/19/2000, (17) U.S. piovtetonal patent application serial no. 60/165,228, attomey 
docket no. 25791.39, filed on 11/12/1999, (18) U.S. provistonal patent appiicatton serial 
no. 60/221.443. attorney docket no. 25791.45. fited on 7/28«2000, (19) U.S. provisionai 
patent appltoatton serial no. 60/221,645. attomey docket no. 25791.46, flted on 

30 7/26/2000, (20) U.S. provistonal patent applicatton serial no. 60/233,638, attomey 
docket no. 25791.47, fited on 9/18/2000, (21) U.?. provistonal patent applicatton serial 
no. 60/237.334. attorney docket no. 25791.48, fited on 10/2/2000, (22) U.S. pimffdonal 
patent applicaUon serial no, 60/270,007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appiicatton serial no. 6W262,434, attomey 
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docket no. 25791.51, filed oh 1/17/2001; (24) U.S. provisional patent apii^tton serial 
no. 60^59.486. attorn^ docket no. 25791.52. filed on 1/3/2001; (25) U.S. provlskmal 
patent applteation serial no. 60/303.740. attwney docket no, 2579161. filed on 
7/6/2001; (26) U.S. provisional patent applk^atton serial no. 60/313.453. attorney docket 

'5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisk)nal patent appficatbn serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal 
patent application serial no. 60/316.386. attorney docket no. 25791.67.02. filed on 
9/10/2001 ; and (29) U.S. utility patent appik»tion serial no. 09/969.922. attorney docket 
no. 25791 .69. filed on 1 0/3/2001 , ttte disclosures of whteh are incorporated herein by 

10 reference. In this manner, the perforated tubular member 905 modifies the fkMV 
characteristics of the perforated tubular member 145 thereby pennitting the operator of 
ttie apparatus 130 to modify the overall Itow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Rg. 14. a one-way valve 1405 such as. 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members. 145a and 145b, that extract hydrocarix>ns from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not ftow into the depleted zone 
B. 

20 . 

In an altenlath/e embodiment, as illustrated In Fig. 15, the apparatus 130 is used to 
extract geothennnal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational efficiency of the extraction of geothermal energy is signl^antly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of the apparatus 130 that penult greater volumetric ftows. 

In an altemative embodiment, the perforated tubulsn- members. 145. 210. 212. 216, 
218. and 1305 of the apparatus 130 may be cleaned by ftjrlher radial expanston of the 
perforated tubular members. In an e}»nrq>laryembodinient. the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145. 210, 212. 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descritied that indudes a zonal isolatton assembly including 
one or nwre solid tubular members, each solkf tubular men^ induding one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
• tubular members, and a shoe coupled to the zonal teolation assembly. In an exerhpiary 
embodiinent, the zonal isolation assembly further includes one or nnore intenmediate 
solid tubular members coupled to and interleaved among the perforatisd tubular 
5 members, each intemnediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controliing the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one ornrme valve members. 

10 

An apparatus has also been described Hiat includes a zonal Isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n periorated tiA>ulars coupled to the primary solM 
tubulars, and n-1 intermediate solid tubulars coupled to and interieaved among the 
15 perforated tubulars, each intermediate ^id tubular Including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly. 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more primary solid 

20 tubulars wittiin the wellbwe, the primary soBd tubulars traversing the first subterranean 
»ne, positioning one or more, perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtemanean zone, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subtenranean nne to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subtenranean »ne in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluldidy oouplir^ the 
30 primary solid tubulars with the casing. praiUoning one or more perforated tubulars 
virithin the wellbore, the perforated tububrs traversing the producing subterranean 
zone, fluldidy coupling the perforated tubulars with the primary solid tubulars, fluidicly 
isolating the producing subten^nean zone from at least one other subtenranean zone 
>Adthin the wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplafy embodiment, the method further 
indpdes controllably fluididy deooupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that bfidudes a subterranean fonratlon induding 
a wellbore, a zonal isolation assembly at least partially positioned within the weilbore 
that indudes one or nrnxe solid tubular members, each solid tubular member jnduding 
one or more external seals, and one or more perforated tubular members coupled to 
the sdid tubular members, and a shoe positioned within the weilbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular niembers are forrrred by a radial expansion process performed within 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
indudes one or hfiore intermediate solid tubular members coupled to and intertedved 
among the perforated tubular members, each intermediate sdid tubular member 

15 induding one or more extemal seals, wherein at least one of the solid tubular 
niembers, the perforated tubular members, and the intenmediate solid tubular members 
are formed by a radial expansion process performed within the weilbore. \n an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for contrdling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodinrient, one or more of the 
intermediate solid ^tubular members indude one or more valve members for controlling 
the flow of fluids between the sdid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subterranean formation induding 
a weilbore, a zonal isdation assembly positioned within the weilbore that indudes one 
or more primary solid tubulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intemnediate solid tubulars coupled to arKi ihterieayed among the 

30 perfbrated tubular^, each Intemnediate sdid tubuter induding one or more extenruil 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated ^bulars, and the intermediate solid 
tubulars are formed by a radial expansion process, performed within the weilbore. 



A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubuiars within the wellbore, the primary solid tubulars traversing the first subterranean 
zonot positioning one or more perforated tubulars within the wellboret the perforated 
5 tubuiars traversing the second sybterranean zone, radially expanding at least one of 
Ihe primary solld tubulars and perforated tubulars within the weilbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars. and preventing the piassage of 
fluids from the first subtenwiean ;a>ne to the second subterranean zone within the 
weHbors external to the primary solid tubuiars and perforated tubulars. 

10 

A method of extracting materials from a producing subtenanean zone in a wellt>ore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tubulars within the weitbore, positioning one or 
more perforated tubulars within the wellt>ore, the perforated tubulars traversing the 

IS producing subterranean zone, radially expanding at least one of the primary soiki 
tubulars and the perforated tubulars within the wellbore. fiuldicly coupling the prin^ary 
solid tubulars with the casing, fluididy coupling the perforated tut>ulars with the primary 
soHd tubulars, fluididy isolating the {Kodudng subtenanean zone from at least one 
other subtenBnean zone within the wellbore. and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiipent. the method further indudes oontrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one other of ttie perfected tubulars. 

An apparatus has also been described that indudes a subterranean fonmation indudtng 
25 ' a wellbore. a zonal isolation iassembiy positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore, each sdid tubular member 
bidudlng one or more external seals, and n-1 perforated tubular members positioned 
within the weHbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wetlbore coupled to the zonal isolation asserribly. In an 
30 exemplary embodiment, the zonal isolafion aasemtrfy further comprises one or ntbre 
valve members for oontrblling the flow of fluids between the solid tubular members and 
the perforated tubular members, in an exemplary embodiment, one or more of the 
sdld tubular memt>ers indiKJe one or nrx>ref valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for Isdating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubuiars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subtenrariean zone in a wellbore. at 
least a portion of the wdlbore including a casing, has also been described that includes 
means for positioning one or nrnxe primary solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, ^ans for positioning one ' 
or niK>re perforated tubulars within the wellbore. the perforated tubulars traversing the 
produdng subtenanean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means ft>r fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for contrpllably 
fluidiciy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described tiiat indudes nneans for positioning one or more 
primary solid tubulare wtthin the wellbore, the primary soHd tubulare traversing tiie firet 
subterranean zone, means for positioning one or more perforated tubulare wtthin tiie 
wellbore, the perforated tubulare traversing tiie second subtenanean zone, means for 

30 radially expanding at least one of tiie primary solid tubulare and perforated tubulare 
wfthln the weUbore. means for fluldlqly coupling the perforated tubulare and the prinnary 
solid tubulare, and means for preventing ttie passage of fluids from ttie firet 
subterranean zone to the second subtenanean zone witiiin the wellbore extemal to the 
primary solid tubulare and perforated tubulare. 
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A system for extracting materials from a producing subterranean zone in a welltx)re. at 
least a portion of the welll)ore including a casing, lias also been dascribed that includes 
means for positioning one or more primary solid tubuiars within the wellbore. means for 

5 positionbfig one or more perforated tubuiars within the wellbore. the perforated tubuiars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the primary solid tubujars and the perforated tubuiars within the wellbore. means for 
fiuidlcly coupling tiie primary solid tubuiars with the casing, means for fluMiciy coupling 
the perforated tubuiars with the solid tubuiars. means for fluididy isolating the 

10 producing subterranean zone from at least one other sutsienranean zone within the 
wellbore. and means for fluididy coupling at least one of the prorated tubuiars v\#i 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes nraans for controllably fluididy decoupling at least one of the perforated 
tiAulars from at least one other of the perforated tubuiars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member aruj comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valv^able passage coupled to an end of the tubular liner, 
wherein the tubular liner Indudes one or more expandable tubular members that each 
indude a tubular body comprising an intennediata portion and first and second 
expanded md portions coupled to opposing ends of the intermediate portion, and a 

25 seeding member coupled to the exterior surfoce of the intenmedlato portion, and one 
more slotted tubulaf numbers coupled to the expandable tubular members, wherein 
' the . Inside diameters of the other tubular members are, greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary mnbodiment. the wall 
thidcnesses of the first and second expanded end portions are greater than the watt 

30 thickness of the intennecfiate portion, h an mempiary embodiment, each expandable 
tubular member ftffther Indudes a first tubular transiUonary member coupled between 
the first expaided end portion and the intennediate portion, and a second tubular 
transitionary memt)er coupled between the second expanded end portion and the 
intennediate portion, wherein the angles of indlnation of the first and second tubular 
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transitionary members relative to the intermediate portion ranges from at>out 0 to 30 
degrees. In an exemplary emtxxJiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions, in an exempiary embodiment, the burst 
5 strength of the first and second expanded end portions Is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intennediate portton ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses ti, t2, and W 

10 of the first expanded end portion^ the second expanded end portion, and the 
intemiediate portion, respectively, of tha expandable tubular members, the inside 
diarrratm Du O2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intenrediate portion, respectively; of the expandable tubular members, 
and the inside diameter Dwenxim of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dcone of the expansbn cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by tt)e following expresston: 

wherein ti = t^ and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubuter expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exempiary embodiment, the angle of attack pf the outer surface of the parabdokf body 
increases in a continuous manner from one elhd of the paraboloid body to ttie opposite 
end of the perabobid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of Isolating subterranean zones traversed by a wellbore has also been 
described that bidudes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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weilbore* In an axemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded intO: engagement with the weHbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodimerit, one of the discrete portions of trie tubular liner is radially 

5 expanded by injecting a fluidic rtiatertal into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
memtms; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, ttie tubular liner includes one or more expdndat>le tubular 
members that each include a tubular body comprising an intemnediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intennediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maxinnjm iriaide diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
menti>ers; and wherein the stotted tubular rirmmbers are interieaved. among the 
expandable tubular memt>ers. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Includes nriean$ for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the.wellbore. Iri an exemplary embodiment, a pluraHty of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the' other discrete portiorts oT the tubular liner. In an 
exemplary embodinient. tt)e tubular liner includes a plurality of tubular nnemt>er$; and 
wherein one or nruxe of the tubular menribers are radially expanded into engagement 
with the weitt)ore and one or nfK>re of the tubular members are not radially expanded 
5 into engagement with the wellbpre. In an exenrtpiary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore Include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for ilk>lating subtenBnean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations, tn an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning, the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borei)ole. In an exemplary embodinr>ent a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radiaUy expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluldic material Into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an e}q)ansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner ocynprises a plurality of tubular members; and wherein one or more of 

25 the tubular menrtf)ers are radially expanded Into engagement with the borehole and one 
or more of the tiAular nnembers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular membere that are radially 
expanded into engagement with the borehole include a pc^n that Is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement wRh the borehole. In an exemplary embodiment, prior to 
the radal expansion the tubular Hner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion* and one or more slotted tubular memt)ers coupled to the expandable tubular 
. members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maxlrhiim inside diameters of the expandable tubular members, fn an 
exemplary embodiment, the tubijiar liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isdation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubuliar 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensorii operably coupled to one or more of the 
perforated tubular members for moniUMing the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to tiie zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfonmed within the wellbore. 

25 

A rmthod of isolating a first subterranean zone from a second subtenanean zone in a 
- wellbore has also been described that Includes positioning one or more solid tubulars 
wittiin the wellbore, the solid tubulars traversing ttie first subterranean zone, positioning 
one or more perforated tubulars within thai wellbore, ttie perforated tubulars traversing 
30 ttie second subtenranean zone, radially expanding at 4east one of ttie primary solid 
tubulars and perforated tubulars within ttie wellbore, fluididy coupling flie perforated 
tubulars and the solid tubulars, preventing ttie passage of fluids frmi tiie first 
subterranean wrm to the second subtenaneart rone wtthln ttie wellbore external to the 
solid tubuters and perforated tubulars, monitoring ttie operating temperatures; 
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pressures, and flow.rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a func^on of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing sutiterranean zone in a wellbore, at 
least a portion of the wellbbre Iriduding a casing, has also been described that includes 
positioning one tic more solkl tubulars within the wellbore. positioning one or more 
perforated tubulars \Arithin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 

15 Row rates within one or more of the perforated tubulars, and controHing the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. * 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
20 welibpre has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positionir^ one or nxm perforated tubulars within the wellbore, the 
perforated tubuteirs traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluidiciy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars, means for monitoring the cq)erating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a protjudng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positionir^ one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars within the wellbore* the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubirfars and the perforated tubulars within the wellbore. means for fluididy 
5 coupling the solid tubulars witt) the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more d the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 Induding: one or more sdid tubular members, each solid tubular memt)er including one 
or mom external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular membere, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular membere for 
sealing at least some of the redial passages of the perforated tubular rmmbere, and a 
20 shoe coupled to the zonal isolation assemt>ly. At least one of the solid tubular 
membere and the perforated tubular niembere are formed by a radial expansion 
process performed within the wellbore, and the Sfolid tubular Hnere are fomied by a 
radial expansion process performed within the wellbore. 

25 A method of isdating a first subterranean zone from a second subterranean zone in a 
wellbore has also been descrR)ed that indudes positioning one or more solid tubulare 
within the wellbore. the sdid tubulars traversing the first subterranean axme, positioning 
one or more perforated tubulare each induding one or more radial passages within the 
wellbore, ttte perforated tubulars traversing ttie second subterranean zone, radially 

30 expanding at least one of the soHd tubulare and perforated tubulare within the wellbore, 
fluididy couplmg the perforated tubdare and the primary sdid tubulare, preventing the 
passage of fluids from the first subterranean zone to the second subten^nean zone 
within the wellt)ore exterrial to the primary sdid tubulare and perforated tubulare, 
positioning one or more sdid tubular llnere within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defonming the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least sonie of the radial passages of the perforated tutHJiars. 



5 A method of extracting niatdrials from a producing subtenranean zone in a welltK)re. at 
least a portion of the wellbore indudmg a casing, has also been described that includes 
positioning one or more sold tubulars within the wellbore, positioning one or more 
perfbrated tubulars each including one or nnore radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the soKd tubulars and the perfcrated tubulars withtn the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
the sdid tubulars, fluididy isdatir^ the produdng subten'anean zone from at least 
one other subterranean zone withtn the weHbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subtenranean zone, positioning one or more. 

15 solid tubular liners within the Intenor of one or more of the perforated tubulars, and 
radially expanding and plastically deforminig the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isdating a first subtenranean zone from a second subten^nean zone in a 
wellbore has also been described that indudes nteans for positioning one or more solid 
tubulars virithin the wellbore, the solid tubulars traversing the first sutytenanean zone, 
means for positioning one or more perforated ti^HjIars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenranean zone, means fDr radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the wellbore, means for fluidtely ooupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically defonming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracbng materials 
from a producing subtenanean zone in a weHbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each including one or mora radial passages witiiin the wellbore, ttie perforated 
tubulars traversing the producing subterranean zone, means, for radially expandbig at 
least one of 0ie solid tubulars and the perforated tubulars virHhin tiie weUbore, means 
for fluididy coupling ttie solid tubulars witii the casing, means for fluidlcly coupling tiie 
perforated tubulars v^tti the solid tubulars. means for fluidiciy isolating ttie producing 

10 subterranean zone from at least one other subtenanean zone within the wellbore, 
means for fluidlcly coupling at least one of the perforated tubulars witti ttie producing 
subtmanean zone, means for positioning one or more solid tubular liners wittiin ttie 
^interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming ttie soHd tubular liners within the interior of one or more of the 

15 perforated tubule to fluididy seal at least some of ttie radial passages of tiie 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular membeis for sealing at least some of ttie radial 
passages of the perforate tubular rhembers, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning one or more solid tubulars 
wltttin the wellbore, ttie solid faitiulars traversing ttie first subterranean zone, positioning 
one or more perfbrated tubulars each Induding one or more radial passages wittiin ttie 
30 wefflbore, the perfbrated tubulars traversing* ttie second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars wittiin the weHbors, 
fydldy coupling the perforated tubulars and ttie primary solid tubulars. preventing ttie 
passage of fluids from ttie first subterranean zone to ttie second subtenranean zone 
wittiiii ttie wellbore external to the primary solid tubulars and perforated tubulaitsi 
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sealing off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenable fluidic sealing materiat into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubutars. 

5 A method of extracting materiais from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soKd tubulars within the wellbore, positioning one or more 
perforated tubulars each inchiding one or rmre radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fiuidtcly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tul>ulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one oth^ subterranean zone within the wellbore, fluididy couplir>g at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tutMJiars, and injecting a hiardenable fluidic sealing 
nnaterial into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tut)ulars. 

A system for isolating a flrst subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positicHiing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone,, rmans for radially e)q>anding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupDng the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second suliterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least seme of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenenean zone in a wellbore, at 
least a portion of the wellbore induding.a casing, has also been described that Indudes 

I 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radiaOy expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tiibuiars the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluldicly Isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluldic sealing material into the seated annular regions d the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. ' 

15 An apparatus has also been described that indudes a zonal isolation assembly 
posljtioned within a wellbore that traverses a subterranean fonmation induding: one or 
more solid tubular members, each solid tubular member Induding one or more external 
seals, one or nrK)r8 perforated tubular members coupled to ttie solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed witttin the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated Uibular members that are radially 
expanded into intinuite contact with the subterranean fonmation compress the 

25 ' subtennanean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welftwre has also been described that indudes positioning one or nrK>re solid tubulars 
witNn the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubuiars within the weilbore each induding one or more radial 
passages, the perforated tubuiars travensing the second subten^nean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welbore, radially expanding at least one of the perforated tubulars into intimate contect 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone ^thin the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
, radially expanded into intimate contact the second subterranean zone compress 

5 the seoorKJ subtenanean zone. In an emmpiary errrixxJirnent, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of . 
hydrocart)ons from the second subterrariean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten^nean zone to dean the radial 
passages of the p^cxated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone. In an exemplary embodiment the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from ttie second sut)t9nranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbord, radially 
expanding at least one of the perforated tubulars into intimate contact witti the 
producing subterranean zone, fluldldy coupling the solid tubulars with the casing, 
fluidicty coupling the perforated tubulars with the solid tubulars, fluididy iisdating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 wellbore. and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary emtxKliment, the perforated tubulars 
' that are radially expanded into intimate contact with the produdng subterranean zone 
congress the produdng subterranean zone, in an exemptery embodiment, the method 
further indudes vibrating the produdng subtenranean zone to increase the rate of 

% recovery erf hydrDcartx)ns froni the producing subterranean zone. In an emmplary 
mbddlment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contect with the produdng subtenranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsh^e load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subteoanean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or mors perforated tubulars within the wellbors each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, nrieans for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, noeans for 
fluididy oouplir>g the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the weilbore extismat to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of tt^ perforated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the second subterranean zone to clean tiie radial passages of the perforated tubulars 
tiiat are radially expanded into intimate contact Vne second subtenranean zone: In 
an exemplary embodiment, the system further includes means for applying an 
impulse load to ttie perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocartKHis from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of tiie weilbore including a cas^, has also been described that Includes 
30 means for positioning one or more solid tubulars wittiin ttie weilbore. means for 
positioning one or more perforated tubulars within ttie weilbore each including one or 
more radial openings, the perforated tubulars traversing the producing subtenBnean 
zone, meens for radially expanding at least one of ttie solid tubulars and the perforated 
tubulars within ttie weilbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, nieans for fluididy 
coupling the solkJ tubulars with the casing, means for fluidicly couplir^ the perforated 
tubulars with the solid tubulars, means for fluidicly isolating Vt\B producing subtenranean 
zone from at least one other subtenanean zone within the wellbore, and means for 

5 fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, ttie means for neKllally expandirig at 
least one of the perforated tubulars into intimate contact with the producing 
subtenranean zone oomprises means for corr^ressing the produdng subten^anean 
zone. In an exemplary embodiment^ the system further indudes means for vibrating 

10 the produdng subterranean zoiie to increase the rate of recovery of hydrocarbons from 
the produdng subterrariean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subten^nean zone to dean the radial 
passages of ttie perforated tubulars that are radially expanded into intimate contact 
with the. produdng subterranean zone. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tutxilars that 
are radially expanded into intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from th^ produdng subterranean zone. . 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fomnation and indudes a 
pisrfbrated wellbore caising, induding: one or more solid tubular members, each solid 
tubular mernber induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation astombly. At least one of the soHd tubular members and the perforated 
25 ' tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intirhate contact with the ^rfbrated wellbore casirig. In an exemplary embodiment, the 
perforated tutHJiar members that are radially expanded into intimate contact with the 
perforated casing compress the subtenanean fonnation. 

30 

A method of isolating a first eubterranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or, more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the welllx>re each induding one or more radial 
passages,, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, ftuidldy coupling the perforated tubulars and the scritd 
tubutars, and preventing the passage of fluids from the first subtenanean zone to the 
second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary ^ntbodiment the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 • subtenaneari zone. In an exemplary embodiment,, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. In an exemplary embodiment, the 
method further Includes vft>rating the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

IS with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contad with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

20 A method of extracting materials from a produdng subterrandah zone \n a wellbore. at 
least a portion of the wellbore induding a casing and a perforated casing that traverses 
the produdng subtenanean. zone, has also been described that Indudes positioning 
one or nipre solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each Including one or more radial passages, the perforated 

25 fajbulars traversing the produdng subtenanean zone, radially expanding at least one of 
the solid tMbulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contect with the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluididy coupling^ ttie perforated 
tubulars with the sdM tubulars, fluididy isolating the producing subtenanean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy coupling at toast 
one of the perforated tubulars with the produdng subterranean zond. In an exemplary 
embodiment, the perforated tubulars that are radially e)q?anded into intimate contect 
with the perforated casing compress the produdng subterranean zone. .In an 
exemplary ernbodiment. the method further indudes vibraiting the produdng 
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subterranean zone to incraase the rate of recovery of hydrocart>ons from the producing 
* subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbors that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellt>ore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subtenaneah zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means far fiuididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenranean zone to the second subtenanean zone 
within the wellbore external to the sofid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the seoond subtenranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartwns from the second subterranem zone. In an exemplary 
embodiment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact with tiSe perforated CKlrtg. In an exemplary embodimerif, the 

30 system further Indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate oonted with the perforated casing to increase 
the rate of recovery of hydrocart)ons from the seoond subterranean zone. 
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A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the welttxm including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the welibore each including one or more radial 
openings, the prorated tubulars traversing the producing subterranean zone, means 
for radlaliy expanding at least one erf the solid tubulars arid the perforated tubulars 
within the weBbore. means f6r radiaity expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and mearis for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplmy embodiment, Qie means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises hieans for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subtenanean zone to increase the 
rate of recovery of hydrocart>ons from the produdng subtenranean zone* In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embo(0ment, the system further indudes means for applying an impulsive load to the 
perforated tidHilars that are radially expanded into intimate contad with the perforated 
casing to tocrease the rate of recovery of hydrocarbons from the produdng 

2S subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members^ each soHd tubular member induding one 
or mors extemal seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perfbrated tubular 
liners each Induding one or more radial passages ooupled to the interior surfaces of 
one or more of the perfbrated tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfbmned within the 
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vmUbora, and the perforated tubular liners are formed by a radial expansion process 
perfonrned within the wellbore. 

A method of isolating a first subterranean mne from a secorKt subterranean zone in* a 
5 weilbbre has also been described that includes positioning one or more soiid tubulars 
within the wellbore, the solid tubulars trdverskng the first subtenranean zone, positioning 
one or more perforated tubulars each including one or more radial piassages within the 
wellbore, the perforated tubulars traversing the second .subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing ttie 
passage of fluids from the first sut)terraneart zone to the second subterranean zone 
within the wellbore extemat to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular Hners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
15 tubuiariinerswithintheinteriorof one or more cf the perforated tubulars. 

Amethbd of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also l^n desoibed that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each faiduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidlcty coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 

25 ' one other subterranean zone within the wellbore, fliildicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perfbraied tubular liners within the interior of one or more of the perforated tubulars, 
and radially expandir^ and plastically deforming the perforated tubular liners within ttie 
interior of one or more of ttie perforated tubulars. 

30 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
weilbbre has also been described that indudes means for positioning one or more solid 
tubulars wittiin the wetfbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nruire perforated tubulars each induding one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tububrs and 
perforated tubulars within the weHbore, means for fluididy coupling the perforated 
tubidars and ti\e solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the weilbora external to the 
primary solid tutHjiars and perforated tutHjiars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 . 

A system for extracting materials from a producing subten^nean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that include 
nrteans for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radiai 

15 passages within the wellbofe, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at jeast one of the solid tubulars and 
the perforated tutnilars within the wellbore, means for fluididy coupling the solid 
tubulars with thie casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. nr^ans for fluidicly isolating the produdng subterranean zone from at 

20 least one other subtenranean zone within the wellbore, means for flukiidy coivlihg 
at least one of the prorated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular linera within the interior of one or mora of 
the perforated tubulara, and means for radi^ly expanding arid plastically deforming the 
perforated tubular linera within the interior of one or more of the perforated tubulars. 

25 

An af^)aratus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular menrAers, each solid tubular memtier indudhg one 
or mora external seals, two or mora perforated tubular menrriE)ers each induding radial 
passages coupled to the solid tubular membera, and one or more one-way valvss for 
30 oontrcrilably fluididy coupling the perforated tutHJiar membera, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perfbratml tubular nnembera are formed by a radial expansion process perfbnmed within 
theweObore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
• having a piurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean wne. positioning two or more perforated tutmlars each 

5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars v^thln the wellbore, fluididy coupling the perforated 
tubulars and the prhnary sdid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones ttiat has not been depleted to one of the producing zonies 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that Jndudeis positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or n\ore radial passages 
within ttie wellbore, the perforated tubulars traversing \he producing subterranean 
zones, radially expandaig at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, flufdldy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least orb of the perforated tubulars with the produdng 
subterranean »ne, preventing fluids from passing from one of the produdng zones 
25 ttiat has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars eadi induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the seoond 
subterranean 2sone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the weilbore including a casing, has also been described 

10 that includes nrteans for positioning one or more solid tubulars within the weilbore, 
means for positioning one or more perflated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, nr>eans for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidlcly coupling the solid 

15 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subten^nean zone within the wellbwe, means for fluidicly roupling at 
least one of the perforated tubulars vfith the producing subtenranean zone, means for 
positioning one or mem perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothenmal energy from a subterranean formation 
25 containing a source of geottiermal energy has also been described ttiat Includes a 
zonal isolation assembly positioned within the subterranean formation including: one or 
more solid tubular member, each solid tubular nnember including one or more external 
seals, one or mora perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or nK)re perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular mennber? and the perforated tubular members are fomied 
by a radial expansion process performed within the wellbore. 
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A method of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothennal energy in a wetlbore lias also been dKCribed that 
includes posiUoning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or nriore radial passages within the welibore» the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solkJ 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the finit 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
10 primary solid tubulars and perforateid tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars. and radially 
expanding and plastically deforming the perforated tubular liners within the iriterior of 
one or more of the perforated tubulars. 

15 A method of extracting geothemial energy from a subtenanean geothemial zone in a 
wetlbore, at least a portion of the v^llbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbcHB, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenanean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subtenanean 
geothennal zone from at least one other subtenanean zone within the wellbore, and 
fluididy cpupHng at least one of the perforated tubulars with the subterranean 

25 geothermai zone. 

A system for Isolating a first subterranean zone from a second geothennal 
subtenanean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within the wellbore, the sdid tubulars traversing 
30 the first subterranean zone, means for positioning one or niore perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothennal subterranean zone, means for radially expanding at 
least €xie of the solid tubulars and perforated tidbulars within the wellbore, rneans for 
fluididy couplbig the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids firom the first subterranean zone to the second 
geothermal subterranean zone within the weHbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the \Mellbore including a casing, has also been described 
that includes means for positiorvng one or more solid tubulars within the welllx>re, 
means for positioning one or more perforated tubulars each including one or nrK>re 
radial passages within the wellbore, the perforated tubulars traversing the subtenBnean 

10 . geothennal zone, means for radially expanding at least one of the solid tubulars arKl 
the perforated Uibulars within the wellbore, means for fiuididy coupling the solid 
tubulars with the casing, nrteans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothemnal zone, from at 
least one other subterranean zone within the wellb6re« and means for fluididy coupling 

IS at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or nx)re solid tubular members, each solid tubular memt>er induding one 
or nrK>re external seeds, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tutHJiar members are formed by a radial expan^on process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore* 

A nnethod of isolating a first subterranean zone from a second subterranean zone in a 
weliboie has also been described that indudes positioning one or nK)re solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing ttie seoond subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of ttie perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore^ 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portioh of ttie wellbore including a casir^, has also been described that includes 
positioning one or more solid tubulars within the wellbore; positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing me producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, flurdidy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fliMidy isolsrting the producing subterranean zone from at least 
one other subtenranean zone Within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, monitoring the operating 

15 tempmtures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the, radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or rrors perforated tubulars within the Vi«Hbore each 
induding one or mors radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expandmg at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars. means for preventirig the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, and means for deaning materials from the radial 
passages of at toast one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the weribore. 

A system for extracting materials from a produdng subtenranean zone In a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or mors solid tubulars wiititn the welNDore. nwans for 



positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubutars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for ftuididy coupling the solid tubulars with the 

5 casing, means far fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the producing subterranean, zone from at le^t on^ other 
subterranean zone witMn the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deanihg 
materials from the radiai passages of at least one of the perforated tubutars by further 

10 radial e)qpansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modiflcation, changes and sut>stitution is contemplated in the foregoing 
disdosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the inventim. 
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1. An apparatus, ocKnprising: 

a. zonal isolation assembly comprising: 
5 one or more solid tut)uiar memt>er8, each solid tubular member including one or 

more external seals; s 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or noore perforated tjtoutor liners each including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
rnembers are formed by a iadial expansion process performed within the welibore; and 
15 wherein the perforated tabular liners are fonned by a radial e)q}anslon process 

performed within the wellbore. 

2. A method of teolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or mors perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

within the v^llbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners wittiln the interior of one or 
more of the perftMrated tubulars; and 

radially expanding and plastically defomnhg the perforated tubular liners within 
the interior of one or more cf the perforated tubulars. 
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3. A method of extracting materials from a producing subterranean zone in a 
welRxm, at least a portion of the wellbore indudtng a casing, comprising; 

positioning one or rriore solid tubulars within the wellb^ 
5 positioning one or nrK>re perforated tiibulare each including one or more radial 

passages witMn the welltxm, the perf<xated tlitnjlars traversing the producing 
subtananean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weObore; 
10- fluididy coupling the solid tubulars with the casing; 

flukHdy coupling the perforated tubulars with the solid tubulars: 

fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone witNh the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the produdng 
IS subtenanean zone; 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and (^astically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterraneai) zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the jRrst subtenanean zone; 
25 means for positioning onia or more perforated tubulars each IndudinQ one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanearizone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
30 means for fluidiciy ooupHng the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterrarmn zone to 
the second subterranean zone within the wellbore external to the primary sdM tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular Hners within the interior of 
one or more of the perforated tubulars; and 

means for radialiy expanding and, plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

5 

'5. A system for extracting materials from a producing subten^nean zone in a 
wtilbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within tlie wellbore; 
means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore^ th6 perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulare and the 
perforated tubulars within the wellbore; 

means Uxr fluididy coupling the solid tubulars with the casing; 
15 means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

vrmans for fluidiciy isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

noeans for fluidiciy coupling at least one of the perforated tubulare with the 
produdng subterranean zone; 
20 means for positioning one or more perforated tubular linere within the interior of 

one or more of the perforated tubulare;' and 

means for radially expanding and plastically defonning the perforated tubular 
linere wKhih the interior of one or more of the perforated tubulare. 

25 6. An apparatus for extracting geothermal energy from a subterranean fomnatibn 
containing a source of geqthennal energy, ooniprising: 

a zonal Isolation assembly positioned within the subterranean fonnatlon, 
comprising: 

one or more solid tubular membere, each solid tubular member including one or 
30 more extemal seals; 

one or more perforated tubular membere each induding radial passages 
coupled to the scriid tubular membere; and 

one or rnom perforated tubular linere each induding one or more radial 
passages coupled to the interior surfaces of one w more of the perforated tubular 
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rhembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubiitar members and the perforated tubular 
members are fbnfned by a radial expansion process perfonned within the wellbore. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a welR)ore, comprising: 

posltiordng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages ^^In the wellbore. the perforated hjbulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

IS fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and piastically deforming the perforated tubular liners within 
the interior of one or more of ttie perforated tubulars. 
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1. An apparatus, comprising: 

a zonal isolation assemt>ly comprising: 

one or more solid tubular memt)ers. each solid tubular member including one or 
5 more exteimal seals; 

one or more perforated tubular members coupled to the soM tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature ivithin the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

25 2L A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary soHd tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nnore of the perforated tubulars; and 
5 oontroHing the flow of fliindic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of e}dracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

10 posttioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubuters within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubuters and the perforated tubulars 
within the wellbore; 
15 fluldlcly coupilr^ the solid tubulars witti the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from sit least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operpting temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranear> 
zone in a wellbore, comprising: 

means for positioning one or more solid tubuters wtthin the wellbore, ttie solid 
tubuters traversing tile first subtenanean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubuters traversing ttie second subterranean zone; 

means for radtelly expanding at least one of the solid tubulars and perforated 
tubuters witiiin ttie weHbors; 

rneans for fluididy coupling tiie perforated tubuters and ttie sdid tubulara^ 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; 

nneans for monitoririg the operating temperatures, pressures, and flow rates 
5 within or^e or more of the perforated tubuiars; arKi 

means for controlling the flow of fiuidic materials through the perforated tubuiars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore indudihg a casing, comprising; 

means for positioning one or rriore solid tubuiars within the wellbore; 
hrieans for positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traveraing the producing subtenanean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated 
tubuiare within the wellbore; 

means for fluidiciy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluidiciy isolating the producing subterranean zone from at least one 
oVtisr subtenBnean zone within the wellbore; 

mearts for fluididy coupling 'at least one of the perforated tubuiars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or rnore of the perforated tubuiare; and 

means for controlling the flow of fluidic materials through the perforated tubuiare 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, coniprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membere. each solid tubular memt^er including one or 

more extemal seals; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular membere; and 

one or more sdid tubular iinere coupled to the Interior surfaces of one or mOre 
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of the perforated tuliular memt>efs te^ sealing at least some of the radial passages of 
the perforated tutHjIar members; and 

a shoe coupled to the zonal isolation assemt>ly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansbn process perfomned wittiin the wellbore; and 
wherein the solid tubular liners are fonned by a radial expansion process 
performed witMn the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 a>ne in a wellbore, comprising: 

positioning one or mxe solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or mote radial 
passages within the wellbore, the perforated Uibulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some df the 
radial passages of the perforated tubulars. 

8. ' A method of extracting materials from a produdng subterranean zone in a 
welbore, at least a portion of the wellbore ihduding a casing, comprising; 

30 posittoning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages vtrtthki the weRbore, the perforated tubulars traversing ttie produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the sdki tutMlars the casi^^^ 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy Isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy ooupfing at least one of the perforated tubulars. with the produdng 
subten^nean zone; 

positioning one or more sdid tubular liners within the interior of one or nrx>re of 
10 . the perforated tubulars; and 

radially expanding and plastically defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a frst subterranean zone from a second subterranean 
zone in a wellbore» comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zcMie; 

means for positioning one or more perforated tubulars each Induding one or 
20 more radial passages within the weHbore, the perforated tubulars traversing the second 
subterranean zone; 

nieans for radially e)q>andlng at least one of the solid tubulars and perforated 
tutnjiars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for prsvehtirig the passage of fluids frorh the first subterranean zone to 

the second subterranean zorie within the wellbore external to the primary solid tubulars 
and performed tubulars; 

means for positioning one or more solid tubular liners v^thin the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding aruJ plastically defonming the solid tubular liners 

within the interior of one or more of the perforated tubulan^ to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a produdng subterranean zone In a 
wellbore, at least a portioh of the wellbore including a casing, comprising; 

means for positioning one or more solid tutNilars within the w8llt>ore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages wHthin the wetitiore, the perforated tubulars traversing the 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with ttie casing: 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy tsolattng the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated faibulars with the 
produdng subterranean zone; 
IS means for positioning orie or more solid tubular liners within the inWior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages erf the perforated tubulars. 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member iriduding one or 
more external seals; 

25 one or more perforated tubular 'members each Induding radial passages 

coupled to the solid tubular members; and 

a se^ng material coupled to at least some of the perforated tubular members, 
for sealing at least some of the radial passages of tt^ perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean s>ne; 
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positioning one or more perforated tubulars each Including one or nwe radiai 
passages within the wellt)ore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubutara 
5 within the wellbore; 

fluklidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the finst subterranean zone to the second 
subtenanean zone %vithin the weDbore external to ttia primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injec^ng a hardenable fluldic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
wellbora, at least a portion of the wellbora including a casing, comprising; 
positioning one or mora solid tubulars within the wellbore; 
positioning one or mora peddrated tubulars each including one or mora radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean s)ne; 

radially expanding at least one of the solid tubulare and the perforated tubulars 
within the w^bore; 

fiuididy coupling the solid tubulare with the casing; 
fluklidy coi4)ling the perforated tubulare with the solid tubulare; 
25 fluididy isolating the/producing subten^an zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupiing at least one of the perforated tubulare with the produdng 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulare; and 
30 injecting a hardenable fluldic sealing material into the sealed annular regions of 

the perforated tubulare to seal off at least some of the radial passages of the perforated 
tubulare. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbbre. comprising: 

means for positioning one or more solid tubulars witliln the wellbore. the solid 
tidxjlars traversing the first subterranean zone; 
5 means for positioning one or wore perforated tubulars each including one or 

mors radial passages within the wellbore, the perforated tubulars traversing the second 
subtenwiean zone; ^ 

means for radially expanding at least one df the solid tubulars and perforated 
tubutetfs within the weiltx)re; 
10 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subtenanean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated . 
15 tubuiars; and 

means for injecting a hardenabie fluidic sealing nriaterial into the sealed annular 
regions of the perforated tubulare to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for exb^acting materials from a producing subterranean zone in a 
weilbdre, at least a portion of the weltbore including a casing, corr^prising; 
means for positioning one or more solid tubulars v^thin the weilbore; 
means for positioning one or more perforated tubulare each including one or 
more radial passages within the welltxKe, the perforated tubulare traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulare and the 
perforated tubulare witMn the weilbore; 

' means for fluldidy coupling the solid tubulare with the casing; 
means for fluidldy coupling the perforated tubulare with the solid tubulare; 
30 means for fluididy Isolating the produdng subterranean zone from at least one 

other subterranean zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulare wi0) the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubuiars; and 

means for hjeding a hardenabte fluidic sealing materlai into the sealed annular 
regime of the perforated tubuiars to seal off at least some of the radial passages of the 
5 perforated tubuiars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 . . one or more solid tubuteir rnembers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isofation assembly; 
15 wherein at least one of the solid tubular members and the perfcurated tubular 

members are formed by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean fonnation compress the 
subterranean fomnation. 

18. A method of isolating a first subtenanean zone from a second subterranean 
2S rane in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubuiars 
traversing the first subtenranean zone; - 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
tubuiars within the wellbore; 

radially expanding at least one of the perforated tubuiars into intimate oontecl 
With the second subterranean zone; 
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fluididy ooupling the perforated tubulars arKi the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subtenanean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein &ie perforated tubulars that are radiatly 
expanded into intimate contact with the second subtenanean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second Subtenanean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated .tubulars 0iat are radiatly expanded 

Into Intimate contact with the second subtenanean zone. 

22. The method of daim 18, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate oontad with the second 

20 subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a |X>rtion of the wellbore IndtKling a casing, comprising; 

25 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tiA>uiars within the wellbore each induding 
one or more radial passages, the perfbrated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubulani and the perforated tubulars " 
30 within the wellbore; 

radially e)q)andlng at least one of the perforated tubulars into Intimate contact 
with the produdng subterranean zone; 

fluididy oouplir^ the.solid tubulars with the casing: 

fluididy ooupling the perfbrated tubulars with the solid tubulars; 
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fluidicly isolatiiig the producing subterranean zone frocn at least one other 
subterranean zme within the welibore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The nnethod of claim 23. wherein the perforated tutHJiars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The rnethod of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contad with the producing subtenranean zone. 

27. The method of daim 23, further comjwsing applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolatir^ a first subterranean zone from a second subtenranean 
zone in a wellbora, comprising: 

25 rheans for positioning one or worn solid tubulars within the welibore, the solid 

tubulars traversing the firsft subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each . 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; ' 
30 means for radially expanding at teast one of the solid tubuters and perforated 

tubulars within the wellbore; , 

means for radially expanding at least one of the perforated tubulars Into intimate 
conted with the second subtenanean zone; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
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means for prBventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars.and 
perforated tubulars. 

5 29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing 0ie second subtenranean zone. 

30. the syston of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of claim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the second subterranean zorie. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contect ^th the 
second subtenanean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenanean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
weUbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars wKhin the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

ihduding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the scM tubulars and the 
perforated tubulars within the wellbore; 
30 means for radiaily expanding at least one of the perforated tubulars into.intimate 

contact with the producing subterranean zone; 

means for flirididy coupling the solid tubulars with the casing; 

means for flutdidy coupling the perforated tubulars with the soM tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at ieast .one of the perforated tubulars with the 
producing subterranean zme. 

5 34. The system of daim 33, wherein the means for radiaily expanding at ieast one 
of the perforated tubuiars into intimate obntad with the produdng subterranean zone 
comprises means for compressing the produdng subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the prpdudng 
10. subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

subtenranean zone. 

36. The system of daim 33, further comprising n^ns for vibrating the produdng 
subtenaniean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate cbntad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perfected tubulars that are radially expanded into intimate contact with the 
produdng subtenranean zone, to increase the rate of recovery of hydrocart)ons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprismg: 
25 one or mora solid tubular members, each solid tubular member induding one or 

nmre ext^mai seals; 

one or mora perforated tubular members coupled to the solid tubular members; 

and^ 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tutHJiar members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of dafm 38, wherein the perforated tubular memt>ers that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean fonnation. 

5 40. . A method of Isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore eac^ including 

one or more radial passages, the perforated tutnjiars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbqre; 
15 radially expanding at least one of the perforated tubulars into intirDate contact 

with the perforated casing; 

fluidiciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to ttie solid tubulars and perforated 
20 tubulars. 

41 • The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. . The method of daim 40, further oomprisihg vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of dabfn 40. fitfther comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart)ons from the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing subterranean »ne in a 
weHbore* at least a portion of the weilbore including a casing and a perforated casirig 
that traverses the producing subtenanean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 
positioning one or more perforated tubuiars within the wellbore each including 
10 one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding at least one of the perforated tubulare into intimate contact 
15 with the perforated casing; 

fluididy coupling the solKl tubuiars with the casing; ^ 
fluidldy coupling the perforated tubuiars with the solid tubuiars; 
fiuidldy isolating the pnodudng subterranean zone from at least one other 
subtenranean zone within the weilbore; and 
20 fluididy coupling at least one of the perforated tubulare with the produdng 

siAtenranean zone. 

46. The method of daim 45, wherein the perforated tubulare that are radially 
expanded into intirhate contact with the perforated casing compress the produdng 

25 subtenaneah zone. 

47. The method of daim 45, further comprising vibrating the produdng 
subtenranean zone to increase the rate of recovery of hydrocarbdns from the produdng 
subtenranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdrfg 
sul)tenanean zone to dean the radial passages, of the perfbrated tubulare that are 
radially expanded Into intimate contad with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocart)ons from the producing 
subteiranean zone. 

5 

50. A system for isolating a first subtenranean zone from a second sut>terranean 
zone in a wellbore that Includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the welfbore, the solid 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellt)ore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subten^nean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. the system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars Into Intimate contact with the perforated casing comprises 

25 means for compressing the second subtenranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart>ons from the second 
sul)terfanean zone. 

5 

55. A system for extracting materials from a producing subterranean rane in a 
weilbore, at least a portion of the wellliore including a .casing and a perforated casing 
that traverses the producing subterranean zone, comprisir^; 

means for positioning one or more solid tubulars within the wdlbore; 
10 means for positioning one or more perforated tubulars within the weilbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
20 other subterranean zone within the weilbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtemahean ]R)ne. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55, further comprising means for vibrating the produdng 
subtenranean zone to increase the rate of riscovery of hydrocarbons from the produdng 

30 subtenranean zone.' 

t. 

58. The system of daim 55, further comprising means for vibrating the prcxiudng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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• 59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate df recovery of hydrocari>ons from the produdng 
5 subterranean zone. 

. 60. An apparatus, comprising: 

a zonal isdatiori assembly comprising: 

one or mm solid tubular members, each sdid tubular member induding one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the sdid tubular members; and 

one or more perforated tubular liners each induding one or more radial 
passages coupled to the interi(»r surfaces of one or more of the perforated' tubular 
IS members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formcid by a radial expansion process perfonned within the wellbore; and 
wherein the perforated tutnjlar bners are forrhed by a radial expansion process 
20 performed within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterraneari 
zone in a wellbore, comprising: 

positioning one or more sdid tubulars within the wellbore, the sdid tubulars 
25 traversing the first subterranean zone; 

pmitioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore, the perforated tubuliars traversing the second 
subtenanean »ne; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
30 within the wellbore; 

flddidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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posftioning one or more perforated tubular finers VMthin the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defontiing the perforated tubular liners within 
the interior of one of more of the perforated tubulars.. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weDbore; 

positioning one or mora perforated tubulars each including orte or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating the prrxJudng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plasticatiy deforming the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

25 63. A system for isolating ia first subtenanean zone firom a second subterranean 
zone In a wellbore, oomprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenranean zone; 

means for posWohing one or more perforated tubulars each induding one or 
30 nxm radial passages within the wellbore, the perforated tu^^ 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone vyithin the weltbore extemal to the primary solid Uibulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defining the perforated tubular 
liners within the interior cff one or mors of the perforated tubulars. 

64. A system for extracting materials from a iMrodudng subtenanean zone in a 
wellbore, at least a portion of the wellbore iniduding a casing, comprising; 

means for positibnhg one or more solid tubulars within the weltbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubutars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with t^e casing; 

means for fluldidy coupling the perforated tubulars with the solid tubutars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterrartean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the. perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interfor of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled fo the solid tubular members; and 

one or more one-way valves for oontrolladMy fluidicly coupling the perforated 
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tubular rmmbers; and 

a shoe ocHipled to ttie zonal isolation assembly; 

wherein at least one oT the solid tubular members and the perforated tubular 
nriembers are fomied by a radial expanskm process perfonried within the 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weilbore, oornprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tiriHJiars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing - the second 
subtenanean zone; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
within the weilbore; . 
15 flukJidy coupling the perforated tubulars and the prinriaryM^^ 

preventing ttie passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from cme of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subtenanean zones, at least a portion of the weilbore including a casing^ comprising; 

positiontng one or more solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perfcrated tubulars traversing the producing 
subterranean zonm; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
30 fluidldy coupling the solid tubulare with the casing; 

fluididy couplirH] the perforated tubulars with the solid tubub^^ 

fluididy isolating the producing subtenanean zone from at least one other 
subtenanean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subteiranean nne; 

preventing fluids from passing from one of the producing zones that has not 
t^n depleted to one of the producing zxxxes that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone hav^ a plurality of producing zones in a wellt)ore, comprising: 

means for positioning one or more solid tubuians within the vvellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more racial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tut)ulars; 
15 means for preventing the passage of fluids from the first subtenranean zone to 

the second subterranean zone wlthiri the wellbore extemal to the primary solid tubulars 
and perforated tubulars; ^ 

means for positioning one or more perforated tubular liners within the interior of 
one or mors (rf the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials froni a plurality of producing subtenranean 
zones in a wellbore. at least a por^ of the wellbore ihduding a casing, comprising; 
25 means for positioning one or more solid tubulars virithin the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidldy oouplii^ the perforated, tubulars with the soTid tubulars; 

means for fluidldy isolating the produdng subterranean zone from at least one 
(^r si^tarranean zone within the wellbore; 
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means for fiuididy coupling at least one of the perforated tubulars with the 
produdng subteiranean zone; 

means for positioning one or more perforated tubular liners vi^thin the interior of 
one or more of the perforated tubuiars; and . 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparahis for extracting geothenmal energy from a subtenanean fonmation 
containing a source of geothennal energy, comprising: 

10 a zonal isolation assembly positioned wittiin the subterraneain formation, 

comprising: 

one or more solid tubular members, each solid tubular member Including one or 
more external seals; 

one or more perforated tubular member^ each including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular ihers each including one or more radial 
passages coupled to the mterior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isoldtion assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfrxmed within the wellbore. 

71. A nriethod of isolating a first subterranean zone frrom a second subtenanean 
zone tnduding a source of geothermai energy in a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perftxated tubulars each including one or more radial 
passages within the wellbore, the perforGrled tubulars traveling the second 
subtenanean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weflbore; 

fiuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluicte from ttie first subterranean zone to the second 
subtenanean zone within the wellbore extemal to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or nrrore perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and piastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a subtenBnean geolhermai 
zone in a weflbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more soHd tubulars within the wellbore; 
10 positioning one or nnore perforated tubulars each including or>e or rhore radial 

passages within the wbltbore, the perforated tubulars traversing the subterranean 
gecrthemial zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
witNn the wellbore; 
15 ' fiuididy coupling the solid tubulars with the casing; 

fluididy ooupling the perforated tubulars with the solid tubulars; 
fluldldy isolating the 8irit)tenBnean geothemnal zone from at least one o^er 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages within the wellbore, the perforated tubulars traver^ng the second 
geothennal subterranean zone; 

means for radially expanding at least one of the solid tutHilars and perforated 
30 tubulars wittiin the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids firom the first subterranean zone to 
the second geothenmal subterranean zone within. the welit)ore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extriactihg geothermal energy from a subterranean geothermal 
zone in a welibore, al least a por^ of the welibore including a casing, comprising; 

5 means for positioning one or more solid tubulars within the wellt>ore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means forfluMidy coupling the perforated tubulars with the solid tubulars; 
means for ftuididy isolating the subterranean geothenmal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fiuidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member iricluding one or 

more external seals; 

one or more perforated tubuter members each including one or more radial 
passages coupled to the solid tubular meifnbers; and 

a shoe coupled to the zonal isoiatton assenribiy; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are fonfned by a radial expansion process perfbrmed within the wellbore; and 

wherein the radial passage of at least One of the perforated tubular members 
are cleaned tiy further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating p fin^t subterranean ssone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 



104 



positioning one or more perforated tubulars within the wellbore each indudlng 
. one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
sirii)terranaan zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tiibulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
weiiborep at least a portion of the welibpre including a rasing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each irvdudir^ 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulara 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the soDd tubulars; 
fluididy isolating the produdng subtenranean zone from at least one other 
subterrartean zone within the v^llbore; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

monitofing the operating temperatures, pressures,, and flow rales within one or 
more of the perforated tubulara; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulara by further radial expansion of the perforated tubulara within the wellbore. 

78. A system for isolating a flret subtenranean ^e from a second subtenranean 
zone in a wellbore, comprising; 
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means for positioning one or more solid tubulars within the welit>ore, the solid 
tubulars traversing the first sutitenranean zone; 

means for positiming one or nu)re perforated tulnjlars within the welltxra each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subtenanean zone to 
10 the Second subtenranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing^ subtenanean zone in a 
welttxxB, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
• perforated tubulars wittiin the wellbore; 

means for fluididy coupling the solid tubulars with- the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subtenanean zone fipom at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for deaning materials <flfom the radial passages of at least one of the perforated 
tubidars by further radial expanston of the perforated tubulars withm the wellbore. 
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